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News from Borland International! Vol. 1 No. 2 





How Borland is helping bring the America's Cup back to America! 


“T think those 
who grasp the 
technology will 
prev: 21) 


Bull Shore, President, 
Shore Sails Co, Newport, RI 


a. 


‘ 






“C) ail-making is traditional—a craft—but I think 
we're huge steps ahead of the competition when we 
get involved with higher technology,” says Shore. 

He and Shore Sails’ 17 different franchised sail lofts 
in the U.S. are in what Shore describes as a “highly 
competitive business, whether it’s America’s Cup racing 
or any race.” And he adds, “You guys (Borland) do good 
stuff that’s affordable, which is one of the reasons why 
we wrote all our sail design programs in Turbo Pascal.°” 

“These days,” he says, “there are many parts to a 
sail, and Turbo Pascal lets us arrange all the parts 
properly. We design what the garment industry calls 
a ‘marker’-—and rely on Turbo Pascal to do 
critical things like getting thread lines 
in the same direction as load lines. 

We take the diskette to our new 
$250,000 laser cutter, which follows 
the Pascal program precisely, 
drawe out the sail and cuts 
out the sail. We glue and 
sew and you've got the 
best there is.” 














“i . . . 
The wrong sails will sink 
your chances—if not your boat 
_—so we wrote Turbo Pascal 
programs” Win Fowler, Shore Saile Co, | 
Portland, Maine, 
he right sail design, at racing rules written by, 
the right price, right now, amongst others, MORR, 
has to happen in 17 different, (Midget Offshore Ractng 
Shore Sails Lofts across Rules) or IOR (International 
America. Offshore Rules). Turbo Pascal 
It had to happen with spills out “right sail” designs 
America's Cup challenger for Shore Sails so their cus- 
Heart of America which tomers tend to “handicap” 
carries Shore sails—and it © the Rules Committee instead 
has to happen with the (cur. of the other way around. 
rently) 700 different boats Shore Sails’ connection 
that Shore Sails has in their + with Borland doesn’t end 
Turbo Database Toolbox” with Turbo Pascal and our 
Sail design, sail pricing Database Toolbox. 
and “beating the handi- Shore's Fowler has also 
| capper” are all done at Shore written SuperKey* macros 
Sails with Turbo Pascal. for “every file we have” and 
In case you don’t know —_— saya, “We'd be lost, without 
the sharp end fromthe blunt them.” 
| end of a boat, the right sail He uses SideKick” to dial 
| design for any boat ismore —_ every phone call and Side- 
| than design and price. It's © Kick’s Notepad to commun- 
| tactical advantage. Design- _icate between all the Lofts, 
| ing sails that take the saying, “That way we don’t 
| greatest advantage of the need a word processor.” 
boat's basic design and Shore Sails also uses Turbo 
Tigging without getting stuck Lightning® and Reflex: The 
with & heavierthan-desirable % 
Official Handicap. (Handt So why so many Borland 
cape can eat your chances _—products in one company? 
faster than a Great White.) Win Fowler says, “We'd be 
The “right sail” deaign gunk without them!” 
bends but doesn’t break the 
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Scratch this card now and you could instantly 
win 2 free round-trip airline tickets to Australia 

— for the America’s Cup Race! 
Se First Prize ($10,000 value!) includes 
$10,000 accommodations for two in Perth, Australia 
during the final America’s Cup races, which ™ 
start January 31, 1987. See America win it Z 
back after our only loss in 134 years! There's 


more than one instant winner in Borland’s 
Instant Winner Game, because you could win one of two! new 186, 895 4-WD 








Suzuki Samurai convertibles, or a $4,995 AST TurboLaser™ 
printer, or a $4,499 ee Toshiba T3100,” or a 
$2,499 Toshiba, T1100™ Plus, or a $895 


AST SixPakPremium”, or a $69.95 Traveling SideKick,° or 
any one of hundreds of other Borland products—and at 


the very least a Borland Rebate Coupon, 
i's -. good for $10 off any single product or $15 off $4,499 
any bundled product offer! 
569.95 See Official Rules on the back of this card for details. 


Don's delay! There will be 8 second-chance drawing for the trip If not claimed by 12/30/88. ae ee 
‘by 2/26/87. All rebate coupons are good for products purchased 0/6/86-3/31/87, Product prices above ‘st prices. 











Rub the silver box to reveat whether 

you win a prize or get a rebate coupon. 
Then fill in the second-chance entry 
blank to the right _ 


Second-Chance 
Sweepstakes 
Entry! 


We're running two Second- 
Chance Sweepstakes drawings 
to award the trip and cars. 
They wil! be won by some- 
one—it could be you! Fill in the 
entry coupon and mail it now. 
Winners will be notified im- 
mediately, because the final 
America’s Cup races start in 
Australia on January 31, 1987, 
and you'll have to pack 
in a hurry. 
Cad will need a pore ata the hg 
‘Australian versions 


Engh longs | 





Name 
Address 
City 


State Zip 











OFFICIAL RULES - BORLAND INSTANT WINNER GAME 
1 NO PURCHASE NECESSARY To participate you may ob tam agems card insened wto the October November Oacambar or Jenuary issua of the tolowing magazines. PC Warid Byte PC TechJournat PC Magazme You may also obtem agama 
card by marung a set!- eddressod stamped ervelape to Borland Internanonai Game Card, P 0 Box670 Weton CT 06897 ( Wastengion State resents send selt- addressed envelope } Lomit one game card per stamped request. All requests must be 
recerved by January 15 1987 
2 TO PLAY Ramove the rud- all area on the game card 10 reveal what prize of rebate offer you have obtaned 
3 PRIZES/ REBATES. Beneath ths rud- off aras ona of the following prizes may be evasied Top for Two te Amenca s Cup Races or $10,000 1986 Suzukr4W Samurar Convernble of S6 895, AST Turbo Laser Testes 1100 Portabte Computer, 
Tosheha 3100 Portable Computar AST Sin Pakgremmum AST Advantagepremwm AST3G Pak AST Ramgage AST Rampage AT, Free Borland Producto you may obtem the following rebate otter $10 rebate offer on any mdividuet product ar$15 
tebats offer on sny smote edvertised Barland bundle (Ses rule #1) los prize detads | 
& PRIZE CLAIMS. It you obtam ane of the prizes stated in Rule # 3, sagn your ful legal sgnatura en the game card and send via certified mad( copy should be mada fer yout records) along with yout name and address to. Bariand Imernational Prize 
Clam, 196 Danbury Road Witten CT O6897 All prza clams must be tecerved ar postmarked by Fetruaty 15 1987 {Ses Rule #12 tor Trp tor Two te Amencas Cup excepnen.) 
& REBATE CLAIMS Rebates ara good fer products purchesed tram Sepiember 5 1986 threughMarch3! 1987 The $10 rebats rs good for any wedendual Boring? product and the S15 rebate  gond ter amy adveriiced Garland software bundie. To 
Fecerva your rebate you must retuin your completed hcensw eyresment fram the manual this gema cord aed deted preo! of purchase lo Borland tntarnetonal Game Card Rebate 4585 Scotts Valley Drive, Scotts Valley, CAS5066 Upow recespt of the 
lcanse agresmant game card and proof of putchasa Gorlaed wll send your check Rabate rs nol vahd with any other rebate or promatron oftecad directly trem Borised 
@ VERIFICATION Af gama matanats om subject to venficoton Game matenals ata vod and walt be rejected if nel obtamed through suthenzed legdwmats channels, and may be seyectad if ony part es reproduced counterfeited, tom at eftered acany 
way or matenals contam prmting typograptwcal ar mechemcal aeors Decisions of the Redamption Center ara fine) Gema peces from any game ather then the Borland Instam Wenner Game may not be used m thes geome 
7 CONDITIONS DF PARTICIPATION Metacial submitted becomes the property ef Sarized Intarnstonal The submission at game proces 16 the Sole tespons ibirty of the redivedual seeking verrficstion, whe 1s solely respansible tor lest, late, ar me- 
Grrectad mai’ All tsues, ragrstratron and mspection leas ara the sola raspansibility of the ventisd winner Winners may be required to axecute on attidavit of alogibulity aed name and lkeness publicity releaes By pardcipating m the goma you accept and 
agtee to be boued by thess rulss and the dacision of the Official Redampton Centar which wall ba tral 
© ELIGISILITY Participation ss upen sulely te resedents of the United States 18 yaars of age eed over axcept employees and agents at Borland International service agencies, and ndeviduals engagnd m the development, production, at distribution of 
game matenaix The Merrtt Group inc and thex wnmadhate family m members al thew households. Ved m Vermant aed whaca prohituted by law 
& GAME SCHEDULE AND AWARD DF PRIZES. The Boriand instont Winnes Game well commanca on at about SeptamberS 1986 end end on Jenuary30 1967 I wil atherslly end. however when al game proces are drstrbuted Westen 
prizes will be awarded withen thuty (30) days from the data af thew recexpt tor verthcatien at the Offical Redemption Cemtar A mayer prize winners het can be ebtamed by sending a stamped, oslt- addressed envelepe to Geriand Instant Winner Game 
Wrnners List PO Boa 7089 Witton CT 06897 
10 0009 CHART The odds at wimmng prizes ara based ugen ablaunng the one tera gama pce among tha appacable ninber al gama paces 












PRIZE Qty Toisi Vales Odda ol Wreweg 
Trp ter Two 10 Amence a Cup or $10 800 1 $ 10.000 00 1 m6 458 000 
aw JA wr $6885 = $ 1379000 1 m3 229 000 

1 S$ 499500 1 m6 458 000 

2 S$ 689800 1 m3 228.000 

ro) S$ #502500 f 258 320 

18 458 


, Baral f 000 $149 000 00 
OVERALL TOTAL 1,031 $138. 00 

Alt amaicung game cords wid contam a S10 rebate good on ony dividual Borteed product ar a $15 rebate go 

41 PRIZE DETAILS. Srp tor twa ta Amenca s Cup Reces{o¢$10 000) wil nclude ceach seating round top avlara on regularly scheduled commercial aahne fram San Francisca, Cahtorma 1a Perth, Austreba and up to two weeks hotel accom- 

modatioes m Perth Austraka plus $4 S00 spending cash Winners wnil be rasponsibis lar obtamung visa, passport and all ather travel documents Thp does nat include meals, taxes, ascesa baggage charges and ather betel charges Menor arust be 

accompanied by patent ar legal querdien 

Suzukr4W Samutar Convertible JA Standard Equipment Packaga( orS6 695) verted winnes wall be responsubla tor ail regrstratvon msurance aed hcentmg fees AST Turbo Laser. Toshiba Portable Computer Meda! # T1100, Toshibe Portebia Com- 

puter Model # T3100 AST Memory Boards and Free Borland Products ara nea- substtutronatancegt by Spenser due to product avadlabrity and altwenanves aed guarantees ata subject to manutacturars iarms, All prizes emnen-transterable Wineung 

Consumer it responsible for all tocal state ged fedacat taxas 

12 SECONO CHANCE SWEEPSTAKES. Thars ara two Second Chance Sweepstakes drawings scheduled to be canductad on December 31 1985 and February 28 1987 Random drawing from ail entnes recerved by December 30, 1986 will 

wuenlte tor two ta Amsricas Cup Ri {9 S10 000} Randa drawing bam all entries receved by Fabrusry 28 1987 wat eward two (2) Suzuks 4W Samurar{or $6695} All remacrng prizes thal are unciamned after February 15, 
, ramen unclamed 

Il you hava 











oucarning the Gariend leatent Wronas Geore calt 1-600-451-4471 
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ng! a |f YES! ite & 
more than 600,000 other turbo Pat®¥l nor Te ie 
people around the world irae 0087 © B call (800) 255-8008 L | 
| CA call (800) 742-1133 
eae ae 100g, $184.95 snow pp ren re tate 
right. Since launch, Turbo only $99.95! You now get BE _  rass 37 a 
Pascal has become the de a lot more for a Jot less: i cn ole ies cera | 
facto worldwide standard —_ the compiler, 8 completely : Rater Wertstop a : 


in high-speed Pascalcom- integrated programming gy — ates. Ate Wortsmop 19995" $____ 





Outside USA aad $10 per copy 
a CA and MA res and sales tax $ 
Amount enclosed $ 
a Paces include shipping to ail US cides 
GB carciuty cesende your computer system 
Qh Mees — tor _ 16-00 
f fuse —PC-OOS — CPIM.80 
| —MMS-00S _ CPIM-86 


a ~ —_ database can be searched ty key tory.) Suggested retal: $6006. Se 
2 a, 







pilers. Described by Jeff environment, and BCD g ~ Pov 9995 $§___ 
Duntemann of PC Teals and 8087 SUPpOT— ee ee ae 
Magazine as the all for a suggested retail Oe ie, ats 
“Language deal of the of only $90.95. And witha — 8 isto ner 20 vos s___ 
century,” Turbo Pascalis Scratch ‘n Win $10.00 io Fern oto gs s_ 
now an even betterdeal Rebate, you pay only — Taba Gare Works 6995 $__ 
compiler is undoubtedly than that—becausewe've  #89,95—which really is i Le. 
Borland International’e included the most popular the“languagedealofthe &_ a ont ot 
Turbo Pascal,"saysGary options (BCD reals and century”! Minimum Baring wert wae 49.95 $__ 
Ray of PC Week. Weand 8087 support). What used memory: 128K. Bi _ sont uss $___. 
BB taveing sterice 69 95° s__ 
BB soserice, 
t | Traveiing Sidetick 125 00° $____ 
| — Superkey 6995 $___ 





words or numbers. Update, add,or © With a $10.00 Scratch 'n Win Rebate Dr 
delete records as needed. dust check back from us, only $60.95! r Ihe disk sue fuse s O39 O Su 8" 










Payment VGA MC Money ander Oreck 
Minimum Mae WB reais care expraven oate —_/__ 
a ta, Bo ti. See 
0 | ae aaa, 
i el a 
a 
home 
Torbo Lightaled be : sic tea 
ntelad 
‘ony S49 “oe ao 
amazieg 310495 a= ba 
B® 515.00 Sc Bove 


a CODs and purchase orders WILL NOT de sccepied ty Bortand 
q Ouisste USA make payment by Bank draft, payable a US 
Q ote esa 
“Loreteg Teme Omer, 
Gh VES 6 were £0 cays of purchase you ing 


Rebate! 








Pat Prs proc! does not pertorm wv 
16.005 Seen 
ped? 


wt | 
jon: The Analyst 
pees etiex Work: 
tor only van 
00 Se 
Anda _ cuts thal dome 


Rebat 
noah 3104.95! 


at ADIT 4585 SCOTTS VALLEY DRIVE 
y ‘ SCOTTS VALLEY. CA 95066 
(408) 438-8400 TELEX 172373 


Average Rainfall 


Inches Per Year 
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EGA Mode 


Introducing The Paradise The Paradise 
AutoSwitch” EGA Card. 


You've decided you want 
an EGA Video Card because 
it offers the best quality 
text with high resolution 
color gaphis The Brcbeath 
is that older versions of 
pular software, like Lotus 
iA, (and some current 
versions too) won't work with 
the EGA standard. That's a 
problem because in the 
course of your workday you'll 
need to use so written 
for different video modes. 
Paradise has the answer. 
The Paradise AutoSwitch 





Plantronics Mode 


Finally, An EGA Car 
asends ToYo 


EGA works with every pop- 

ular PC video mode ne 

e suai enough to switch to 
the nent mode every time 

you change programs. 

Rufomaeealhy 


AutoSwitch. 
Only Paradise has it. 


The Paradise AutoSwitch 
EGA changes video modes 
automatically to work with 
your software. No Mode com- 
mands. No special software 
to run.On RGB: monitors it 
“autoswitches” between 
EGA, CGA (IBM Color 
Ge hics) and Plantronics 
les; on monochrome 


monitors between EGA, 

MDA (BM Mono Text) and | 
Hercules modes. The 
Paradise AutoSwitch EGA 
runs any PC software you 
want. immediately. 
Automatically. That's some- 
thing ordinary EGA Cards 
can't do. 


Runs all EGA, CGA, MDA 
and Hercules Software | 
with true hardware level 
compatibility. 


True hardware compatibility 
makes the Paradise Auto- 
Switch EGA Card different 
from other EGA Cards. No 


other EGA Card offers the 


Trademarks Paradise. AutoSwitch BGA Card-Paradise Systems, Inc; Lotus -2-3-Lotus Development Corporabon, Registered trademark. [BM-Intematonal Business Machmes Corporation, 





Bo 


! ! 
South East 





West National 


CGA Mode 


d That Automatically 
Every Mode. 


6845 CRT controller included 
in the IBM Monochrome, 
IBMColor and Hercules 
Cards. The Paradise-designed 
PEGA video controller chip 
has the equivalent of a 6845 
inside. That means when 
the Paradise AutoSwitch EGA 
runs EGA software, it's an 
EGA card; when it nuns IBM 
Color Graphics (CGA) soft- 
ware, it’s a CGA card; when it 
runs Hercules software, it’s 
a Hercules card. No “batch 
files,” special software or 
complicated installation. No 
incompatibility hassles. 
EGA with true 6845 hard- 
ware compatibility. Only 


your: 


from Paradise. 
The Simpler the Better. 


Paradise’s exclusive Auto- 
Switch feature and true 6845 
hardware compatibility 
make using the Paradise 
AutoSwitch EGA simple and 
hassle free. The Paradise- 
designed single chip EGA 
video controller makes 


Hercules Mode 


Technology innovators. 


PARADISE 


SYS TEMS. INC 


e 
{The Parise AutoSwntch BGA Cardy > , 
if i 


possible all this functionality Ei 


and intelligence on a short 
card. In fact, even the users 
manual is short. Only 24 


Pages : ; 
he Paradise AutoSwitch 
EGA Card. Just what you 

would expect from the Video 


For more information call 900-527-7977 Ext. 370 toll free. Prom California, 800-822-2020 Ext 370. Or: 
favorite computer store. rade 
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PC-SIG 
Library 


be | 
I 
| 
| 
| 
| 
Keeps on growing... 
New disks recently added to our library 
of user-supported and publicdomain 
software for the PC: r] 
(0 #471 Present V5.1 Make your own slide shows 
I~ for business or home using your color monitor | 
I 0 #477 Name Gram Break Down/Fone Word I 
Do anagrams. find whal words your phone number 
: (0 #480 PC-Outline Outline snd organize ' 
I~ information much like Thinktank | 





1 Gl #481 SU River Shell Makes OOS easytouse gy | PUBLISHER Sey vee es Witham Lohse 

DD #483 Mall Master Keeps track of muttipie fists. 
§ __ sorts and prinis by city state. zip and name 1 EDITOR)... cvgiiseadohalelesietetae <oves). cell Machrone 

O #485 tcon Maker and FX-Matrix Makes 
1 graphics charac ke ths MAC (ot ur screen Be | EXECUTIVEEDITORS ©... Bary Owen, Paul Somerson 

you can paintt on your pnnter 

I 5 #487 ReflexPoint Ansciongememodeledatter H | WEST COASTEDITOR resents? 
I __ the ROBOTECH cartoon senes | Teainicaceprror Crag L. Stark 

O #492 Nutrient Tracks your diet and its calone’ MANAGING EDITORS : : Luisa Simone, Gus Venditto 
BE  nutnent value B | MANAGER, copy EDIT ; cee e+ Linda Louk 

(0 #494. 495 496 The World Digitized Find over ASSOCIATE EDITORS... 2... fe ‘Charles Bermant. Jenmfer de Jong, Chery! J. Goldberg, Lisa Kleinman 
BH 400,000 diferent locatons inthe world and display B | sTaFFEDITOR : Paul M_ Stafford 
I them on screen B | SENIOR Copy EDITOR - Janet Lews 

(0 #498 DOS-s-Matic Load difierent programs and PRODUCTION EDITOR — Paul B Ross 

emumiigrunonevome, A | Sorrento ae enone 

( #499 PROCOMM Communicstions with i A AEE E in 5 

I~ XMODEM, KERMIT, ASCII protocols, supports IBM- BH | COORDINATING EDITOR Greg Pastrick 
3101, DEC VT52/1000, ADM-3 and ANSI SENIOR EDITORIAL ASSISTANT . <M Stephanie Ricks 

| o #501 & 502 Saleseye Tracks prospects, leads | EDITORIAL ASSISTANTS . David Baker, Christina Dyar, Peggy Gavan, Chnstina Okang, Donald P_ Willmott 
I andmemos and pnnis letters with that informaton BUSINESS MANAGER, a 7 by dee ‘pet 


#503 Rellance Mailing List Keeps track of 

| o mulopie lists, sorts and prints by specific group— 

La] Fire tmhordonyer ti Inesa Ethics and 
#506 jusinesa Ethics a 

p Moral Values The reguiarty updsted master 
bibliography for those doing papers and research 


Dare cent, Graben Leena MeTE H Pfeifler 
ins Lubar 

Richard Aarons, Frank J. Derfier, Jr. Jotm Dickinson, John C. Dvorak, Glenn 
Hart, Steve Holzner. James Langdell. Stephen Manes, Peter Norton, Charles 
Petzold, Winn L. Rosch, Jim Seymour, M David Stone, Jared Taylor 




















I 
I 
i 
I 
involving business ethics I | SENIOR ARTDIRECTOR 
(5 #507 PC-Sprint Software and instruction on how TECHNICAL ART DIRECTOR <a + Gerard Kunket 
to cheaply speed up your system 2-3 times I ASSOCIATE ART DIRECTOR. - wee ee ee Tracy Grant 
1 Co #5088509 Statisties Tools Factorexpenments, g | ART EDITOR eet NS Ne ieze 
*FORGETT™ plots, simultaneous confidence GRAPHIC DESIGNER |. . . 
B_ intervals, randomizahon tests, axpected mean r) STANT ART On 
squares serene 
1 #510 Visible PASCAL Complier Leam io 0: | RPRRRS IRA TINE SSSI ANTE 
1 pr ram epee watch the intemal functions ' DIRECTOR. P PC LABS William G Wong 
1 0 #511 Turbo Sprites and Animation Creats. Roles 
maintain and animate your own images in TURBO. MARKETING DIRECTOR. ........... 
Bn __PASCAL I 
PUBLIC RELATIONS MANAGER 
| RECENT DISK UPDATES B | PUBLICRELATIONS ASSISTANT . 
i] a ¢ i re : ee ved 26 B | SINGLE copy SALEs DIRECTOR 
RETAIL SALES & MARKETING MANAGER 
ID #124 Extended Batch Ver 2 04a B | CIRCULATION MANAGER . 
I O #199 PC-Cale Ver 3 1 | CIRCULATION COORDINATOR 
O #212, 334 RBBS-PC (2 disks) Ver 3.7 
1G #388 100 Letters Ver 11 I “+ San } 
( #393 Checkbook Ver 2 . Wendy Goldstein 
1) #395 Home inventory Ver 2 i] Sian Live Less Selo 
0 #397 Cheekbook Program Ver 331 aa Damashek, Melvin Foster-Poetsch. Harms 
I 5 #402 18M 370 Crosa Assembler Ver 11 ' bales re — 
1 #403 Computer Tutor Ver 4.2 BE | ADVERTISING OFFICE 0c ecssesssse One Park Aveaue, New York, NY 10016, (212) 503-5100 
#417 ADA 1 
te ey awn nad I ZIFF-DAVIS PUBLISHING COMPANY 
I 0 #468 CPA Ledger Ver 1.1 | 
I ( 350-page direciory (disks 1-300) $895 1 
LD Printed Supplement (disks 301-454). $3.95 
ID 1yr PC-SIG Membership ($35 foreign) . $2085 
Includes printed directory, supplement, bimonthly 
magazine I wed ipa Mane ivans 
I SPECIAL | . + Ane Pollak Adelman 
1 Any 5 Disks pius 1-Year Membership $39 5 a an ana tees 
Disks are $6 each Add $4 postage ang handling ($10 BUSINESS MANAGER . Gary A Gustafson 
| forsign)_-CA residents acd stals sales 12x EB) PRODUCTION DIRECTOR... 2. veeee) Walter J. Tertecka 
; Total Enclosed $__ by [] Check Fvisa Coc Et ZIFF COMMUNICATIONS COMPANY 
Cerditg President Kenneth H Koppel Sentor Vice President Philip Sine Vice Presidents Laurence Usdin, William Phillips, J. Maicolm Morris, Steven 
Bf Exp. dale__._ Phone_________ If | © Femmon Treasurer Selwyn! Taubman Secretary Bertram A. Abrams 
fs i] 





PC Magazine The tndrpendeni Guide ta 18M-Standard Persona! Compunng ISSN | 00745-25001 s publshedy-weekly except tn duly ancl August for $34 97 far one year (22 anaes), $61 97 fas 





Ch Site. Zip. t 


To order, ceil 600-245-6717 ) 


| 
i 
: PCSIG (nCA 800-222-2996 I 
i 





Forlechmcal questions or 

focs! orders (408) 730-9201 fl 
Tone an DL | er'seevice:1212) 096-0360 1Proncol 6.N.11 
L BeEeBEeBE ea FE ze a 


ae 
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LOOKING FOR THE BEST 
VALUE IN PC/AT COMPATIBLES? 
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INTRODUCING THE $1495 AxSTAR’ 


Looking for a lower priced, higher 


quality PC/AT compatible than our new 


AxStar"is like looking for a needle in 
a haystack. You're more apt to come up 
with a case of ha 

AxStar gives you features you 
won't get from any other vendor. Not 
IBM. Not Compag. Not even those for- 
eign manufacturers. Features like a 220 
watt power supply, eight available ex- 
pansion slots and “network ready” 


multi-user operation. All for only $1495. 


And that price includes a 1.2MB dis- 
kette drive, 512KB memory, a fixed 
disk/diskette drive controller, a tactile 
feedback keyboard (you'll love it!) and a 
6/8MHz switch/software selectable 
80286 CPU. 


Best of all, AxStar is quality built 
right here in America by Wells Ameri- 
can Corporation - an American Stock 
Exchange manufacturer. So now you 


can buy with confidence from a vendor 
you can trust, just like you've trusted 
IBM. And you'll get a genuine, top qual- 
ity product (not a cheap imitation) for a 
price even less than those “questionable” 
Mail order clones. And if that's not enough, 
it's all money-back guaranteed! 


The $1495 Wells American A * Star.™ 





16! Personal Compytor AT and AT ave trademarks of Intyrnahonal Busmess Mactinoy Corporation 


THAT'S NOTHING TO SNEEZE AT! 

(Hurry! This offer ss imnited.) 

L1 I'm tired of sneezing! Have someone call 
me immediately to take my order. 

(1 Ax Star sounds ternfic. Tell me more. 


State: Zip: 


& ¥ Wells American 
803/796-7800-TWX 510-601-2645 
Sunset Boulevard - West Columbia, SC 29169 
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F You can’t miss them. The me- 
dia is awash in ads for cheap 
' PCs. Turn the pages of your 
' P ( oar | daily newspaper or check a re- 
’ . ( IN © cent issue of PC Magazine. 

J b; { Cheap PCs are popping up all 

| yr .% over the place. And the lowest 
aa price keeps getting lower every 

— day. With advertised prices as 
low as $500 to $600 for system 
units, you can’t help but wonder: Are they any good? Are you trad- 
ing off performance and reliability for low price? 

To find out, the PC Magazine staff sought out every PC- and 
XT-compatible system that listed a base price of under $1,000. 
Eighteen met the criterion. 

But when the 18 got into PC Magazine Labs to undergo more 
than 200 hours of testing for speed, compatibility, and reliability, 
our reviewers found the bargains were not without compromises. 
One was the level of workmanship on some—but not all—ma- 
chines, For instance, one tester had to physically stretch the base of 
a cheap PC to wedge a standard-length EGA board into an expan- 
sion slot. Another was price. The price that catches the eye in an 
advertisement is often for a bare-bones system unit. By the time 
you add a monitor, monitor card, and I/O ports, as well as a second 
drive and more memory, the price you pay nearly doubles. 

Staff editor Paul M. Stafford, who wrote ‘‘The Cheapest PCs 
Ever,"’ which begins on page 122, says of the bargain contenders: 
‘*We have high standards. Any machine that claims to be PC com- 
patible had better be tough, too.”” 

Just as IBM defined the hardware standard and then found itself 
surrounded by clones, the success of Lotus’s /-2-3 spawned a 
mass of imitators. Contributing editor Jared Taylor looks at three 
$100 /-2-3 knockoffs—VP-Planner, Farsight, and The Twin—in 
‘‘]-2-3 Knockoffs: How Close Do They Come?” (see page 167) 
and lets you know just how much of /-2-3 you get for your money. 

However cheap a program may be, free is always cheaper. This 
issue’s programming column brings you the memory-resident 
POP-CAL, which displays a monthly calendar on-screen without 
biting off a big chunk of memory. And for more tricks, check out 
our first installment of Turbo Power User. Edited by professional 
Pascal programmer Neil J. Rubenking, it will alternate with the 
Power User column edited by technical editor Craig Stark. 

PC Magazine's editors got their hands on the Intel 80386-based 
Compaq Deskpro 386 and report their findings in First Looks be- 
ginning on page 33. PFS:First Choice, a $149 integrated package, 
could be as big ahit as PFS:Write. In First Looks, frequent contrib- 
utor Alfred Poor reviews this word processor-spreadsheet- 
database-communications program. 
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There are enough copies of Symphony® software in use today to make Symphony, by itself, the 
fourth largest independent microcomputer software company in the world. Now let’s discuss why. 

It’s a truly complete workstation for the modern manager...incorporating 1-2-3's” powerful 
spreadsheet capability with Symphony’s own word processing, graphics, database and cormmunica- 
tions. All of them working together, all in one program. 

As your computer knowledge grows, so Symphony grows. The more you use Symphony, the 
more you find you can do with it. And with a growing line of Symphony add-in products from 
Lotus” (Text Outliner, Spelling Checker, Symphony Link™ etc.), Symphony offers steady and seem 
ingly endless potential for expansion. 

A workstation. Thoroughly integrated. Geared for growth. 

That's why Symphony is one of the world’s most successful business software programs for 


IBM” personal computers and compatible products. 
And that’s why you ought to get a complete demonstration. 


4 complete general-purpose software tool built around the world’s leading 
spreadsheet technology. 


r redt ri 
a Te red trademark of Internation 











Everyone who travels 


Presenting the IBM PC Convertible. 










Now there’ a personal computer you can use 
when youre in the office. And when youre not. 
ae The IBM PC Convertible can change from 

A desktop computer to portable at the drop of a 
. hat. Because it works with both a detachable 


flip-up screen and an optional monitor. 





Little Tramp character licensed by Bubbles inc sa 
© Copynght IGM Corporation 1986 





should have a convertible. 


It weighs in at just over twelve pounds. 
But still has all the power youd expect from 
an IBM PC. With two diskette drives and 
up to 512KB of memory, the PC Convertible 
can run many of the most popular business 


programs. 

It works like other IBM PCs, too. Right 
down to the full-size keyboard and the 
80-column, 25-line display. 

And even when you add options, the 


PC Convertible is easy to carry. There’ a 
printer, for example, that snaps on the back. 
And a modem that fits neatly inside. 

So pick one up. Just visit an Authorized 
IBM PC Dealer, or call your IBM marketing 
representative. And be sure to ask about the 
IBM Credit Card and Commercial Lease 

plans. For the name of a store near you, 
Pal 1-800-447-4700. In Alaska, call 
1-800-447-0890. S333 =° 
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AST Sets The 
Multifunction 
Standard. 


Single-Slot Multilunction 
ri Het areca for 
the ! T and 

IBM PC-Compatibles 
Oltenny up to 351Kb of 
Memory with a serial Port 


a Varallet Mart Clock Calendar 
and an Ophonal Gane Port 


4 


First there was SixPakPlus”...the single most popular 
PC enhancement product in history. Now AST makes 
the best even better. SixPakPremium™ sets the new 
standard for multifunction PC enhancement. 

ded Memory and More 1/0. The new stan- 
dard includes up to two serial ports, a parallel port, 
optional game port and battery-backed gon aay 
And we've beefed up the memory, giving you 
up to 2 megabytes of conventional and/or 
enhanced expanded memory. 

Intelligent Memory™ We dubbed our @Q 
enhanced i api memory Intelligent 
Memory. Intelligent, because it combines 
full Lotus®/Intel®/Microsoft® EMS compatibility 
with new, exciting capabilities. Capabilites no ordinary 
EMS board can match! 

Guaranteed EMS Compatible. Test our Premium 
Guarantee. if within ninety days of purchasing a 


e, 


“Applies to boards purchased after 9/1/86 Valid only in US.A Some additional restrictions apply tor complere details write to AST Research, Aun. MCG 














SixPakPremium, you find an EMS software package in- 
compatible with it, we'll either establish compatibility 
or buy you a comparable EMS board of your choice? 

More Capability Than EMS, SixPakPrem- 
ium, together with its DESQview™ software—included 
at no extra cost, lets you organize up to nine standard 

PC applications at a time in your Intelligent Memory. 
CUP And DESQview is compatible with hundreds of 
¥4> the most popular PC applications. 

FastTask:™ The End Of Workflow 

Interruptions. Simply load all the applica- 
tions you use during the course of the day 


R ange into your Intelligent Memory once in the morn- 


It’s that easy. 

New you're ready to FastTask. That's what we call 
the ability to move instantly from application to appli- 
cation. There's no fussing with diskettes or closing 


SixPakPlus registered and SrxPukPremiuos, 


intelligent Memary, FastTask, Premium Guarantce and SaperPak trademarks AST Research, inc IBM registered trademark tnternatumal Business Machines Corp DESQuiew trademark Quarterdeck 








down one application to open another. 

It's easy to transfer data between applications like 
Lotus 1-2-3? dBASE*II and WordStar? And 
you can create windows to 
view applications, 
even run 
multiple 










Stx<PakPremium: programs at 
The New Multifunction the same time. 
Standard There's More. 


We've included utilities for RAM disks and print 
spoolers. And our easy-to-comprehend documentation 
makes installing and using SixPakPremium 

fast and easy. 

Call (714) 863-1480 For Your FREE Intelligent 
Memory Booklet! Or send the attached coupon to 
AST Research, Inc., 2121 Alton Avenue, Irvine, 
California 92714-4992, Attn. M.C. 


Systems. Lotus, 1-2-3 
regystered trademark Ashton-Tate WordStar registered trademark MicroPro international Corp 


istered trademarks Lotus Development Cory. tate! registered. seadeek Intel Hd 


Microsoft reg:stered trademark Microsoft 
fT 1986, AST Research, inc All rights vesero 








Yes, send me AST’s Intelligent Memory Booklet. 
Name 

Title 

Company 

Address 
City 
Phone ( 
Number of PCs 


Send to: AST Research, Inc., 2121 Alton Ave. 
Irvine, CA 92714-4992, Attn. M.C. 


State _____. Zip 
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Ven-lel clears 
the path 


to 2400 baud. 


Trying to install a 2400 baud modem in your PC can make you feel 
like you’re trying to get through a maze. 

With most 2400 baud modems, you'll wade through pages of docu- 
mentation... only to learn that you must set dozens of parameters 
and reconfigure your software. Even buy all new software. 

Ven-Tel 2400 baud modems eliminate the barriers. Just plug one 
in,and you’re ready to transmit your data twice as fast. Using whatever 

software you’re using today. 
2400 N Choose Ven-Tel 2400 baud 
\ modemsin either our convenient 
\ desktop, or Half Card™ internal, 
\_ versions. Each requires minimal 

\ installation and will automat- 
\ ically connect with 1200/300 
\ baud modems and services. 
\ And each is available with 

\ or without X.PC error 
correction built-in. 
Like all of our PC 
products, Ven-Tel 
2400 baud modems 
are backed by a free 
five-year warranty. 
No other major 
manufacturer even comes close. 
So when you decide to shift into high gear, 
do it witha Ven-Tel 2400. We give you the speed 
you want—without making you work for it. 


ventel 


Modems 













Our free 24-page booklet, “How to Select The Correct Modem;’ contains specific 
information about our full line of Ven-Tel 1200 and 2400 baud modems. To request your copy, 
call 800-538-5121. In California, call 408-727-5721. 
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VIEWPOINTS 


LETTERS TO 
PC MAGAZINE 





DOS TO TRAVEL 

“DOS to Travel’’ (PC Magazine, Volume 
5 Number 13) was one of the most com- 
prehensive and informative pieces yet 
written on portable computers in the mar- 
ketplace today. | believe the end user or 
dealer trying to come to grips with prod- 
ucts currently available is well served by 
your article. 

Let me clarify several facts about the 
Datavue computer. First, the 16.2 pounds 
given as the weight of the Datavue is for 
our 20-megabyte internal hard drive mod- 


el. The floppy disk drive models (either the |. 


5%-inch or dual 32-inch) weigh between 
12.5 and 14 pounds. Also, the optional 
battery pack available for the floppy drive 
models can be recharged while using the 
Datavue. 
Bonnie L. Herron 
Quadram Corp. 
Norcross, Georgia 


Your recent review **DOS to Travel"’ con- 
tained some factual errors, particularly 
about the Kaypro 2000. For instance, John 
Dickinson said the only way to switch the 
2000 on and off is to open and close the 
case. All you have todo is press Ctrl-Alt-S 
to bring up the KSTATUS utility and tog- 
gle the power option. 

Mr. Dickinson also claimed the ma- 
chine’s LCD screen has no contrast adjust- 
ment and its viewing angle cannot be 
changed. Contrast is controlled using Ctrl- 
Alt-F2 and Ctrl-Alt-Fl, while the screen 
angle adjusts by sliding the release switch 
at its lower-right-hand edge. 

Willie Wisely 
Santa Ana, California 


John Dickinson replies: 
My apologies for missing the onloff utility 








and contrast control in the documentation, 
but finding them wouldn't have changed 
my mind—what, after all, is wrong with a 
simple on/off switch and a contrast control 
that works using an ordinary knob? In ad- 
dition, try as 1 might, the slide switch on 
the model I tested would not release the 
screen, so the angle couldn’ t be changed. 


Your review of DOS-compatible portables 
(‘DOS to Travel’’) reflected the com- 
pleteness and accuracy | have come to ex- 
pect from your publication. However, the 





Sharp PC-7000 is not IBM hardware com- 
patible as mentioned, because of its non- 
IBM memory architecture. The range of 
IBM cards that can be added with the op- 
tional expansion unit is thus quite limited, 
contrary to your reviewer’s implication. 
Charles Feinstein 
Honolulu, Hawaii 


You are correct—the Sharp PC-7000 is 
not IBM hardware compatible. However, 
while the article briefly mentioned the exis- 
tence of an expansion unit, we did not eval- 
uate it, so there should have been no impli- 
cation that the PC-7000 could definitely 
handle IBM cards.—Ed. 


1 recently purchased a Panasonic Exec. 
Partner but found that the specs for my 








Exec. Partner differ from the ones that you 
listed in your review of portable computers 
(“DOS to Travel’’). According to docu- 
mentation that came with my computer, 
the Exec. Partner uses an 8086-2 CPU, not 
an 8088-2 as stated in your article. Also, 
the visible part of the display measures just 
over 9 inches diagonally. You must have 
measured the whole plasma display panel 
to get an 11-inch display. 

Elizabeth A. Swoope 

Baton Rouge, Louisiana 





Yes, the Exec. Partner does require an 
8086-2.—Ed. 


DEBATING DESKTOP PUBLISHING 
Bill Machrone’s recent editorial in From 
the Editor’s Screen (PC Magazine, Vol- 
ume 5 Number 13) brought to the fore a 
number of my pet peeves. Although a cer- 
tain amount of pro-IBM grandstanding is 
to be expected, it seems this is clouding 
your collective editorial eyes. 

Apple, with the Macintosh and Laser- 
Writer, has defined something called desk- 
top publishing. It involves the use of multi- 
ple applications programs that lead to a 
page composition program, which is used 
to integrate the components. This requires 
standard data formats, a standard user in- 
terface across various applications pro- 
grams, virtual device interfaces, a 
WYSIWYG screen, and high-quality out- 
put of integrated text and graphics. Since 
only the Macintosh/LaserWriter combina- 
tion embodies all these requirements, it is 
no wonder that you are demystifying desk- 
top publishing. When Microsoft Windows | 
takes over, there will be an environment 
that allows complete desktop publishing | 
capability on IBM PCs and compatibles, | 
but for now, it might be time to do another 
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Theres nothin 
standard abou 


this co 
Stan 


The standard is MultiMate Advantage” 

The word processing software program 
found on the “approved” list of most major 
companies. 

Corporate standard aside, MultiMate 


Advantage also lives up to people standards. 


Because it lets you customize to fit your 
needs. 

For example, with the new columnar 
feature, creating up to eight columns on the 
screen is no longer wishful thinking. 

Neither is printing those columns ona 
single page. In fact, MultiMate Advantage 
supports over 350 different printers. 

It also supports a new 40,000-word 
thesaurus. As well as a 110,000-word 
dictionary Complete with medical and legal 
jargon), which you can easily customize to 
include your own frequently used words. 

And ifyou still need more reasons why 
this corporate standard isn't standard, look 
no further than MultiMate Advantage's 
keyboard. It's been specially designed just 
for word processing, 

For the name of your nearest authorized 


orate 
rd. 


Ashton Tate dealer, call (800) 437-4329, 
Extension 234. And get your hands 
on MultiMate Advantage. 

It’s the first word processing program 
good enough to live up to everyone's 
standards. 


MultiMate 


es 
| with the power of MultiMate 33 Series and much more. 


ASHTON-TATEAA 





Requires IBM"PC or 10". compatible. Trademarks:ow ner: MultiMate Multimate International, an Ashton-Tate company: 
Ashton Tate Ashton-Tate; IBM ‘International Business Machines Corp. © 1986 Ashton-Tate. All rights reserved, 
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iEASY TO USE™ 
[POWERFUL 


>» 


“Dac-Easy 


Accounting 
is a 





FLEXIBILITY 
RFORMANCE 7 


PE) 
SES sar. 





we i ¢ gee ws 


ar per v 


Perfect Balance 


ow the scales are in your 

favor. Dac-Easy Accounting 
gives you the best price plus 
tremendous performance. That 
means value, and the experts 
agree. Dac-Easy Accounting was 
recognized by [ufoWorld as 1985's 
overall “BEST SOFTWARE 
VALUE.” 
No other accounting package 
can match the explosive user 
base or the unanimous acclaim 
from industry experts. Dac is the 
perfect choice for your first 
accounting system or for 
upgrading from a single module 
system. Either way compare, 
and you will join aver 150,000 
people who have computerized 
with Dac-Easy. 


PERFORMANCE 


Accurate information when you 
need it is what performance is all 
about. Fast, flexible reports give 
you what you need to know to 
manage cash-flow, turn inventory 
and increase profits . . . Listen to 
the skeptics-turned-believers. 
“Dac-Easy Accounting is so 
Inexpensive . . . we were skeptical 
... We expected to find a program 
that couldn't compete on a feature- 


by-feature basis... We were wrong.” 
InfoWorld, 1985 


” EXPANDABILITY 


You never have to worry about 
outgrowing the Dac-Easy Series 
which offers seven software 
products, support, and ten 
different business forms. All of 
our products are top performers 
offered at amazing prices. 
Dac-Easy Payroll is the best full 
featured payroll system on the 
market. 

Dac-Easy Tutors are oisk-based 
tutorials available for Accounting 
and Payroll. 

Dac-Easy Port sends accounting 
and payroll files to your favorite 
spreadsheet. 

Dac-Easy Mate is the perfect 
companion to Accounting and 
Payroll offering file look-up, 
macros, calculator, color, and 
much more, 


Dac-Easy Word is our easy to 
use word processor that is 
packed with powerful features. 
Dac-Easy Forms and Fast Forms 
offer the best in continuous, 
multi-part forms, and checks. 


INTEGRATION 


Dac-Easy’s seven modules work 
together perfectly. Enter data 
once and it's posted to the other 
modules automatically. Also, 
most modules can be used 
stand-alone. 


FEATURES 


General Ledger 

¢ Unhmited mult:-level 
accounts with screen 
inquiry for three years 

¢ Pencil and pen correction 
ophon 

¢ Automatic budgeting by 
department 

¢ Unlimited tournals and 
departments 

¢ Excellent audit trail and 
fleable financial 
statements 

Accounts Receivable 

© Open invoice or balance 


Purchases, 
Inventory 


Accounts Payable 

* Checks handle multiple 
invoices, unlimited 
allocations and cash 
available protection 

¢ Mult-sorted vendor 
labels and directories 

* Customized aging report 

* Automatic forecasting of 


* Average, last 
standard costing 

© Physical inventory with 
perpetual compansons. 


SUPPORT 

Subscribe to our toll free 
support agreement and join the 
best support program in the 
industry. Our friendly 12 person 
support staff are trained to 
answer your accounting and 
technical questions. No excuses, 
and no delays. 


Find out for yourself why Dac- 
Easy is the fastest selling 
accounting package in history. 
Call us today! 


Purchase Order 

* Inventory and non- 
inventory ems 

« Allows up to 99 lines. 

¢ Per tine discount in % 

© Accepts genenc deductions 

* Accepts back orders and 
returns 

¢ Purchase journal 

Bitling 

© Service or tnventory 


urchase, and airs on plain ar pre- 
jc 


panted forms with 
remarks: 


* Prints sales journat 


forward per customer for Accepts fractional measure * Allows return credit 


unlimited number of 
customers 
* Mult-sorted maihng labels 


support automate finance 
charges and special 
comments 


ears for number of 


such as dozens 
© Automatic forecasting of 
i Product needs 
¢ Statements and invokes. Automatic forecast of 
roduct sates 
* Detailed three-year history * Revenue and expense 
for every product 
* Detailed history for three . Automatic pricing. alert 


and activity reports 


memo 
Forecasting 

Unique program that auto- 
matically forecasts using 
your three-year history: 


accounts, 
¢ Vendor purchases 
¢ Customer sales, cost and 


invaices, sales, cost, and 6 Screen inquiry for on-hand: profit 
on-order/sales/cost/profit, ° Inventory lem usage 


ils, 
i Fistomzea aging report turns/GROWetc. 
« Automatic sales forecasting 





¢ Four different forecasting 
methods 


OVER 80 ROUTINES AND 300 REPORTS: 


FLEXIBILITY 


Dac offers the rare ability to 
handle either service or product- 
oriented companies without 
sacrificing features. 

“Dac-Easy Accounting 1s 
everything its designers say itis. . . 
It is also flexible ori to fulfill the 
accounting needs of alinost any type 
of business.” 

Journal of Financial Computing, 1985 


NOW FOR ATARI & APPLE 
Dac-Easy Accounting and 
Payroll are now available for 

the Atari 520 & 1040 ST. 
Dac-Easy Accounting is also 
available for the Apple Il + 

Ile & Ile. 


Minimum hardware requirements 
All Dac-Easy products run on IBM pr other 
compabbles 256K memory, two disk 
drives, MS-DOS, PC-DOS 2.0 of later, 2 
column pater m compressed made, color 
or monochrome monitor Selected product» 
available on the Atan ST and Apple It senes 


Apl Accounting” 
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genuinely 
amazing 
deal” 


PC Magazine, 1985 


mieke) sie) 
CALL TOLL FREE 


1-800-992-7779 


Ask for Operator #118 
IN TEXAS CALL 


1-214-458-0038 


or mail the 
order form below. 


Mail to 

dac software, inc 
4801 Spring Valley Rd 
Bldg. 110-B 

Dallas, TX 75244 


Yes, please rush me 
the following Dac 
products: 


Product 


Dac- Easy Accounting 
Dac-Easy Pavroll 
Dac-Ei 1 
Dac-Easv M 

Dac Easy A 

Dac Accounting 


B Dac Payroll Tut 


Add Shipping Charge 
Texas Resident 

Add Sales Tas (6! 

TOTAl 

Check Money Orde 

AMEX!) VISA [ |] MASTERCARD 
Account #____ ————— 
Expire 
Signature 


Name — 


b Company 


Addre 

City .. 

St 

Phone 
Computer Brand 
Type of Busin 

No of Empk 


1 30 Day Money-Back Guarantee 


Dac Software offers an uncondi- 
tional guarantee on all Dac- Easy 
roducts Jess shipping charges}. 
here 15.2 $10 restocking fee tt the 
disk seals broken This guarantee 
ts available on all products bought 
directly from Dac Soflware 


MS-DOS is a trademark of MicroSoft 
Corp IBM and PC-DOS 2 

fered trademarks ol tnt 

Business Machines Corr 





TOPS IN ITS CLASS. 
PROVIDES A NEW LEVEL 
OF CONVENIENCE FOR 


VIEWPOINTS 
8 LETTERS 


MS-DOS USERS. 
InfoWorld 


Point. 
Shoot. 


‘Take 


Command. 


Rip full throttle through 
your data with this time- 
saving control program 
from Peter Norton. The 
Norton Commander” soft- 
ware gives you a fast, 
powerful point and shoot 
method to perform your 
computer operations. Point 
to a directory and The 
Commander jumps to it. 
Point to your data file and 


listings, update files like 
lightning. Delete. Copy. 


Built-in sweep functions 
manage your disk. Add 
your own user menus for 
one-key operation. And it 
doesnt eat up your screen 


while its doing it. Easy to 
use with keyboard or 
mouse. The Norton Com- 
mander. The quickest way 
to enhance your PC, and 
take command. 

The Norton Commander. 
Designed for the IBM° PC, 
PC-AT, and DOS compat- 
ibles. At your software 
dealer or order direct for 
$75* from Peter Norton 
Computing, Inc., 2210 
Wilshire Boulevard, Santa 
Monica, CA 90403. 
213-453-2361. Visa and 
Mastercard welcome. 


*Subject to shipping and handling charges. 


THE QUICK AND EASY 
HARD DISK MANAGER 





article comparing the Macintosh with an 
equally equipped IBM system. 
David Anderson 
Freehold, New Jersey 


You're absolutely right—the PC market's 
collective tongue is hanging out for Macin- 
tosh-like graphics capabilities. The good 
news is that it’s coming, and with all the 
benefits of the PC's open architecture. As 
for comparing the Mac Plus with the PC 
AT, we'd rather wait until the open-archi- 
tecture Mac is available.—Ed. 


My anxieties about desktop publishing 
have finally been given the attention they 
deserve (From the Editor’s Screen, PC 
Magazine, Volume 5 Number 13). Bill 
Machrone couldn’t have said it any better 
than he did, and I thank him for taking a re- 





s Owning a desktop 
publishing system will 
not make me a designer 
any more than owning 
a Steinway will make 
me a pianist. 


alistic look at the aesthetic side of desktop 
publishing. 

Desktop publishing boosts typeset qual- 
ity and creates professional-looking docu- 
ments, but there is a difference between ty- | 
pography and typesetting. The former is an 
art, the latter is a trade. And in addition to 
the artistic differences, few novices realize 
that today’s professional typesetting hard- 
ware has resolutions of thousands of lines | 
per inch, unlike the laser printer’s hun- 
dreds. Granted, that may change, but the 
basic principles of typography won’t. 

As a graphic designer and owner of my 
own firm, I’m all for good-looking output, 
but owning a desktop publishing system 
will not make me a designer any more than 
owning a Steinway will make me a pianist. 

Brad Cathey 
Wheaton, Illinois 
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MEGA 4000 TURBO 


ot fer 


FCC Approved 





KEY FEATURES 


COMPETITIVE XT PRICE 
onty! $41990 


DEALER ANDO O&M INQUIRIES INVITED!! 








FEATURES: = Run most of IBM™ PC/XT sofware 
© Keyboard selectable TURBO such as LOTUS 123. Fight 
SPEED 4 77-8 MHz Senutator D-BASE Ill Wordstar etc 
© 8088-2 micro-processor with © 135 Watts Power Supply 
8087 co-processor cptional e AT style lockable case also 
© 4 layers mother board with 256K, serves as keyboard lock-out 
expandable to 640K on board © AT style keyboard 


© Eight expansion slots that allow © System box and operation manual 
easy system expansion by using © Fully assembled and test im USA 








optional plug-in adaptors © 6 month warranty 
MAY COMPUTERS Please Call Our Hot Line: 
" aay | TON orig pe eee n Breakthrough Software Corporation. 505 San Mann Drive. 
ctu estri i 

p as a nl a pr FE CoE Novato, CA 94947 Send $10 for a tral size version of 

Start e CA ve... *-ighhd lites fedemerk ol ieagrrimicral TIME LINE For the dealer nearest you call (415) 898-1919 
in, 90680 Business Machines Corp ** 
CIRCLE 232 ON READER SERVICE CARD (CIRCLE 347 ON READER SERVICE CARD 


Make your COBOL applications fly... 


... with VS COBOL Workbench, the most complete and powerful micro and mainframe 


AG COBOL development environment ona PC. 
set Ce Already fast, the latest version of VS COBOL Workbench really flies, supports 
SE Report Writer, has more extensive syntax, improved screen 
= a. RETRO. = handling and host testing facilities, 
— a Oe ie a . el OF CICS compatibility and a 


Na o = — es) =A 
Wt rn aay NET = PEF er visual testing facilit 
NL ¥ (oes : 2 ei 
Ser is —— ; ape If you're 
gee concerned about 
: 6 &) - ; productivity, then 


_— as oa nen: make sure you pick 
: : a = the best. Write 


or call now — 


= aie J oA co oY  _MICRO FOCUS 





2465 East Bayshore Road, Palo Alto, CA 94303 
Telephone: (415) 856-4161 


























Yes, I’m interested in the widest range of development products for PCs. POM eee 
Single-user. Multi-user. PC DOS UNIX RT PC Other___ 
Programmer Workstations: Development Tools: Nar 
TJ VS COBOL Workbench C ANIMATOR ee 
D Protesstonal COBOL CJ FORMS. 2 Tithe = Phone 
= cae 
ies OO Maps Company, 
Be OCO.Mah ee 
SCC Compiler U micavsPF Address 
D High Pertormance Level HOOROL 5 PC-CICS ; ; 
OD Level 1 CORQUET Application Generator: Cty Ste ____ 2p _—___t_H. 
O Mac COROL 0 Sourcewrtter Sendto: Micre Focus, Inc., 2465 East Bayshore Road, Palo Alto, CA 94303 
Re a ee ee Ah cobremind ore SP e Hered adem h ot Races Se cte mr. tm Bont + teademath of Setiateght Ssoreme |omined 
SERVICE CARD 
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Ce Computers and Communications 


Your first color monitor should 
be good enough to be your last. 


NEC introduces the only 
color monitor you need. 
Superb resolution plus 
MultiSync for across-the- 
board compatibility with all 
three PC gra hics boards 
made by IBM; for business 
graphics, CAD/CAM, 
computer art, and text. 
Now there’s one high 
ww, resolution color 
 . q monitor that does 
— 


é things your way. 
{ J 7 The MultiSync™ 
Te +4 monitor from NEC. 


ape It gives you the 
Ris id best color resolu- 
, wi tion available at 
{' “~-) the price. 
@ Compatibllity with the IBM 
Professional Graphics 
Adapter, the IBM Enhanced 
Graphics Adapter, and the 
IBM Color Graphics Adapter. 


Compati- 
bility with 
the iBM® 
Enhanced 
Graphics 
Adapter 
Board 


@ MultiSync, the NEC 
feature that automatically 
adjusts to color adapter 
board scanning frequencies 
from 15.75 KHz to 35 KHz— 
suggesting the possibility 
that the MultiSync monitor 
might be compatible with aif 
color graphics boards that 
are fully compatible with the 


@ Full implementation of 
high resolution graphics 





<oue 
IBM PC, PC/XT, and PC/AT, { 
now and in the future. fp : 
baa J reliable products backed 
by nationwide service. 


a 


— 2. 2) er 
— —— ——_ 
-—_e 2  —  >— 


The Intelligent Monitor 


compatibility with all three 
PC color graphics boards 
made by IBM. With so many 
board and monitor configura- 
tions, folks didn’t know which 
way to look. 


The new MultiSync color 
monitor gives you unique 
compatibility. As well as TTL 
and analog color. With 7 
switchable text colors. And 
resolution up to maximum 800 
horizontal dots and maximum 
560 vertical lines, on a large, 
13” diagonal viewing area. 


All from NEC, a 
name respected around 
, the world for advanced, 


lt 
software for business and | : il 


other applications, now 
and in the future. 

@ And color capability 
limited only by the board 
being used. 


See Things Our Way 


Until now, you had to choose 
different color monitors for 


Compati- 
bility with 
the iBM® 
Profes- 
sional 
Graphics 
Adapter 
Board 
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It’s the one color monitor that 
does everything your way. 


erting Beskieg Com 
Compatl- Marthe eve lew 
bility with 
the iBM® 
Coior 
Graphics 
Adapter 
Board 





But why talk more about it? 
Visit your nearest dealer and 
see a graphic demonstration 
of the new NEC MultiSync 
monitor’s capabilities. Then 
draw your own conclusions. 


For information dial 


800-447-4700 


NEC HOME ELECTRONICS (U.S.A,) Inc. 
Computer Products Division 

1255 Michael Drive 

Wood Dale, IL 60191-1094 





VIEWPOINTS 


@ LETTERS 


REPUTABLE NETWORKING 

Itis obvious that Stephen Manes, author of 
“Networking: A Rocky Road’’ (PC Mag- 
azine, Volume 5 Number 14), has had 
only negative experiences and has never 
encountered a reputable systems house. I 
believe if he did more-thorough research 


houses and integrators that are doing pro- 
fessional jobs in helping small business- 
men automate their operations. 
Bruce R. Davidson 
Information Inc. 
Somerset, New Jersey 


Stephen Manes replies: 

The original draft of my column began 
with this disclaimer: ‘‘The following com- 
ments are not meant to reflect negatively 
upon all computer consultants, some of 
whom are actually hardworking, compe- 
tent individuals and bulwarks of our na- 
tion’s cherished freedom and indepen- 
dence.”’ I edited it out because it seemed 
common knowledge. Guess I was wrong. 


CONSULTANT CONFESSES 

I just had to write after reading Stephen 
Manes’s wonderful article ‘‘Confessions 
of an Unpaid Consultant’’ (PC Magazine, 
Volume 5 Number 13). As one who has 
been there more times than I care to count, 


trials and to see how similar our experi- 

ences have been. Keep it up, Steve! 
Frances D. Mendelsohn 
Rockville, Maryland 


FOR YOUR USE ONLY 

I have seen several program listings on 
public bulletin board systems that original- 
ly appeared in your Interactive Reader Ser- 
vice. Can I assume that since ] have pur- 
chased the issue of PC Magazine that 
contains the original listing, I am within 
my legal rights to download these pro- 
grams? Also, are users who key in the pro- 
grams or download them from your Inter- 
active Reader Service allowed to share 
those programs with other users? And fi- 
nally, is it permissible to upload them by 
modem onto not-for-profit bulletin board 
systems, along with the statement indicat- 
ing the source of the program? 

Karen Rogers 





Articles and programs published in PC 
Magazine are copyrighted by us and are 
not under any circumstances in the public 
domain. They are published for individual 
use, information, and enjoyment only and 
must not be circulated. All our magazines 


| and bulletin boards carry the line ‘‘Copy- 


he would find that there are many systems | 


right Ziff Communications Company.”’ 


| For reasons of advertising, book publish- 





ing, and so on, this copyright must be zeal- 
ously guarded. However, we encourage 
readers to download programs for person- 
al use. —Ed. 


CORRECTIONS 

VersaSoft’s dBMAN was incorrectly cate- 
gorized as a database compiler in ‘‘Project 
Database II’’ (PC Magazine, Volume 5 
Number 12). dBMAN is in the same cate- 
gory as Ashton-Tate’s dBASE product 


| line. Also, dBMAN does offer user-de- 


fined capabilities and supports macros in 
programs and from the command line. 


“DOS Gets Better—And More Expensive 
Too”’ (sidebar to ‘‘DOS to Travel,’’ PC 
Magazine, Volume 5 Number 13) stated 
that BASICA 3.2 does not support the ad- 
ditional graphics modes of the EGA. This 
is incorrect; all the usual graphics func- 
tions of BASICA 3.2 work for all the 


| graphics modes of the EGA. 


I was delighted to read of a compatriot’s | 


In the article ‘‘DOS to Travel”’ (PC Maga- 
zine, Volume 5 Number 13), we incorrect- 


| ly stated that the IBM PC Convertible uses 


Santa Rosa, Califomia | and phone number for verification. 


only a 120-volt battery. The IBM PC Con- 
vertible uses a rechargeable battery. 


The price of the Wisetek PC is $575, not 
$465 as stated in First Looks (page 35, PC 
Magazine, Volume 5 Number 14). 


HOW TO WRITE TO PC MAGAZINE 

Do you have a comment, compliment, or 
Criticism about something you've read in 
PC Magazine? A question you’d like to 
open up to other readers? Then send your 
opinion on paper or disk to Letters to PC 
Magazine, One Park Avenue, New York, 
NY 10016. We’re sorry we’re not able to 
answer letters personally. All letters be- 
come the property of PC Magazine and are 
subject to editing. We cannot publish let- 
ters that do not include a name, address, 
PC 





MicroCom Systems 


OUTSTANDING 


SOFTWARE 


For IBM PC's and Compatibles 





PER PER 
1 $350 $3300 vent 
| SMALL QUANTITIES FOR TEN OR MORE | 
91 OFF 6 ORS OF MORE WITH THIS COUPON 


I (0 CAD 1 — Altamira, an object onented CAD 
program, and Supergraph 3 Color gr req'd 
9 comm 1 — The ever popular QMODEM 2 0E 
Modem communicatons program 
i ( COMM 2 — PROCOMM 2 3, an excallent 
i modem program with terminal emulation 
(1 COMM 3 — Communications utilities to be 
I — used with OMOOEM or PROCOMM 
po DATABASE 3 — The Phase relational 
database ¢ with query language 
| G] FINANCE 4,2 — (2 disks) PC-Accountant and 
@ personal finance manager 
| (J GAMES 1 — Chess, 3-0 Packman, Kong, 
| Spacewar, Janitjoe, and more Color gr req'd 
(] GAMES 2 — Qubert, Pango, Centipede. 
| Monopoly, Zoarra, and more Color gr req'd 
| ( GAMES 3 — Blackjack (you set rules), Arm 
Chair OB, and Empire (war game) 
9D GAMES 4 — Star Trek. the original Collossal 
| Caves ADVENTURE, and Castle 
(0 GAMES § — The HACK adventure game 
from the universities Like Rogue 
(D GAMES 6 — Pinball, Othello, Dragons, 
i Sopwith (lly one), and more Color gr req'd 
ga GAMES 7 — Round42 (16 color graphics), 
Backgammon, Aisk, and more Color gr req'd 
BC LANGUAGE 2 — The renowned SMALL-C 
i compiler and a C interpreter! 
(LANGUAGE 3 — 8086/8088 assembler. 
disassembler, and tutorials 
(CD LANGUAGE 4 — 370 assembler language 
| on the PC! A must for IBM 370 users 
| (0 LANGUAGE § — Turbo Pascal interactive 
debug, pop-up help, tormatters, etc 
lo MUSIC 1 — Many clever tunes, and an 
| excellent color graphics music editor 
(J ORGANIZER 1 — DESKMATE, a sidekick 
clone, and the JUOY calendar program 
go ORGANIZER 2 — Menu driven project 
management using critical path scheduling 
9D ORGANIZER 3 — The PC-OUTLINE 
windowing outline editor/thought organizer 
PICTURES 2 — High res digitized graphics 
i picturés Color graphics pal C 
CG PINUP 2 — Provocative high res digitized 
graphics pinups Color graphics required 
go PRINTER 1 — Font and sideways utilities, 
spoolers, banner makers, and more 
9 SPREAD 1 — The PC-CALC spreadsheet 
‘ogram 


pr 
Bo UNIX 1 — A Unix command shell and various 
i Unix commands for DOS Emacs, etc 
CO UTILITIES 1 — A collection of invaluable 
| general purpose DOS utilities A must 
go UTILITIES 2 — Mora invaluable general 
Purpose utilities including NEW! 
OC umiumies 3 — A comprehensive set of 
debugging and diagnostic utilities 
Bo UTILITIES 4 — The Ultra Fite Utilities, 
| Norton-like utilities tor diskettes 
( WORD 2 — Waterloo Script (ike IBM's 
I SCRIPT) text formatter for the PC 
| — NEW (LATEST) RELEASES — 
[2] COMM 4,5,6,7 — (4 disks) Latest RBBS 
| system 1410, 


Bulletin Board 
{a DATABASE 1,2 — (2 disks) File Express 37, 
menu driven database 


manager 
(2 EDUCATION 1 —- Interactve DOS tutorial for 
| new PC users. Makes learning DOS painless 
(D] LANGUAGE 14 — The artificial intelligence 
| ee eee 
U 7 — Pascal in ter/compiler 
| o Great for jearringideougding Pesca) 
PRINTER 2 — Letter qual int for ir 
HS Een conve peter ed 
WORD 1 — PC-WRITE 26, a powerful and 
| Oo compiete word processing system 
(J WORD 3 — The PC STYLE writing style 
J enaiysis program 


CS 

CA Res 7% Tax 

Ship/Handing STOO 

Total Enclosed 
icroCom Systems 


wi 
RO. Box 51657, Palo Alto, CA 94309 
RHEE ee eS ees 
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Unleash the power 
of your LaserJet" 







Mix any combination 
of fonts 


erching, visu ‘ally eppe ally eppealing prese 


Ram- Resident 
leateres -- mo [ee which 


Use all the printing features of your LaserJet 
with Polaris Ram-Resident PrintMerge 


ng, Wih few ienple 
C outpul from any graphies program that 


on Loe 









Merge text and 
graphics from any 
program 






Print extended and 
foreign language 
characters 


Yaur software anly lets you use 
a small froctian af the LaserJet’s 
printingcopabilities. Unfortunately, 
that also limits how precisely you 
communicate your messoge. 
That’s why you need Palaris Ram-Resident 
PrintMerge. 

It’s the anly program that puts you in direct 
cantrol of all the LaserJet’s printing capa- 
bilities—so you cantro! what your document 
laaks like, nat the limitatians af your saftware. 

Yau’ll be able ta add graphics right in the 
middie af your text. Use all the LaserJet 
fonts and extended characters wherever you 
like. And print it all beautifully with Ram- 
Resident PrintMerge’s justificatian and line- 
drawing abilities. What’s more, Ram-Resident 
PrintMerge works with the software you're 
already using, so it’s very easy ta learn. 

Since Ram-Resident PrintMerge lets you 
merge graphics 
from virtually any 
program that prints 
an the LaserJet, 
you can reinforce 
camplex ideas with illustratians right in the 
text. You can merge the graphic output or save 
a screen image, and merge either in any af 
four print resolutians. If your graphics are 
taa large for your LaserJet ‘etendia try 
Palaris Crunch, a separate program that 
campresses, ratates and trims images. 

With the help of Ram-Resident PrintMerge’s 
useful formatting features, your document 





You also get fall access to all the formatung you've 
Multimate, etc. whech include: po iyi ecbitegy aie 
eee ane a 


Sr tone prophet wrages whch iowa you 
Reed more about Ram-Resident PrintMerge below, 


instance, the chart ou set reininborys tren sles prcaeny ahaned teties rises ap 
mic Grephoriter Rem-Resident aligned 


PrintMerge cven 
‘combunation of proportional fonts le the tabte oa tne Might. 


tically reduces 


Be sare to auk about Polaris Crunch a program wed wilh Ram-Resideat PriatMerge 
‘ranch eutomat 
to pou 


sizes the LaserJet can hendle It also 
the amount you want. 


Runs Directly From: 
Diebetey ite 3  WordStar 
Multimate Microsoft Word 
Freelance Graphwriter 
Lotus 123 Javelin 
Paradox WordStar 2000 
NewWord Framework 
R:base 5000 Easy 
Map-Master Microsoft Chart 
WordPerfect PC Crayon 
Chart-Master Sign-Master 

and more 


will be as impressive as its cantents. Yau’ll 
be able ta use LaserJet fonts in any cambina- 
tian for mare attractive, readable text. And 
justify right-hand margins and align table 
columns printed with propartianal fonts— 
even if theyre downloaded from diskettes. 
For extro emphasis, use Ram-Resident Print- 
Merge’s line and box drawing capabilities 
and the LaserJet PLUS patterns ta highlight 
impartant ideas. 

And when you need to use extended or for- 
eign language characters, Ram-Resident 
PrintMerge’s five keyboard translation screens 
will put them at your fingertips instantly. 

But even with all these features, Ram- 
Resident PrintMerge is truly easy to use. 


CIRCLE 379 ON READER SERVICE CARD 


wiele re socess to all the Laserlet’s a 
or witin word processing, databace oF Liveretcompatoie gaps 


Paks ice ey 


tables made up 


Justify any 
proportionally 
spaced text 


Align tables 
printed with 
proportional fonts 


Draw lines and 
boxes 







Timesaving printer setup screens 
store nine sets af page param- 
eters. Simply enter parameters 
for Latus, dBase, or any ather 
application program once, and 
use them again and again. “’Ram-Resident’’ 
means it loads automatically when you 
boat your system, so it’s always ready. Just 
use your software as you normally would. 
When you need Ram-Resident PrintMerge’s 
special features, set up the printer with 
ane af the nine setup screens ar key in the sim- 
ple print commands right in your document. 
Put the rest af your LaserJet’s printing 
power ta work for you. Call these toll-free 
numbers to order your Ram-Resident Print- 
Merge. Versians are available for |BM-PC/ 
100% campatibles. There’s a 30-day money- 
back guarantee, so arder now withaut risk. 


$149. 


For ordering information call: 
Inside Colifornia call 
J (800) 231-3531 
Outside California coll 
1 (800) 338-5943 
310 Via Vero Cruz 
Sue 205 
05, CA 92069 


SOF TW ARE piano 


PC BRAND: CAREFULLY CHOSEN 
PROGRAMMER TOOLS 


BRIEF is Anything But. WINDOWS for C/WINDOWS for DATA 
Microsoft Windows™ and TopView™ Compatible 





A Whopper of an Editor 


ith a name that belies its thorough: 

ness, Bref™ has every feature 
you ve ever contemplated for your editor: 
in-ctuef Text, from keyboard or files, is. 
noused in mulnple buffers, and scrolled 
through one or more windows you open, 
close, resize A text buffer may be called to 
differen! windows to view two areas at 
once A change in one changes both Text 
blocks may be marked for printing, wnting 
to fles, movement to scrap buffers for cul 
and paste into other buffers, or deletion, 
with as mary “undo” levels as you want 

Bnef has text search abilities rivaling 
“grep’, with wildcards for matching. 
indifference to intervening characters, 
acceptance of character ranges. 

If you use Latuce, C86™ or Wizard and 

you can compile your C 
program without ever leaving Bnef It finds 
the lines with errors, and marches you 
through the text for repaurs. 

Parts of Bnef were written with its own 
Lasp-like macro language which has 
structure, 32-character vanable names, 
conditional execution, loops, and you can 
poualy read it! Nothing hike the 
hieroglyphs we've seen elsewhere. Bulletin 
board and pubbc domain disks with 
macros. "Simply the best text editor you 
can buy” Dvorak Infoworld (Needs 192k } 
Ask for list PC Brand 
0590 5195 Call 


HALO GRAPHICS 
SYSTEM Muiti-Board 
Graphics Library 

The premer graphics hbrary that got the 
ball rolling for PC-based graphics and has 
grown so omrupotent that it supports over 
25 graphics boards — including IBM's 
EGA and Nr 9 Revolutions hires senes — 
and has a multitude of mouse and printer 
drivers. All that in each box. Separate C 
versions for Latnce, M'soft, Aziez, C186 
What does Mult-Halo da? A down to the 
last puxel graphics Library plus functions to 
reset drivers.so disinibuted program can 
runon Wonderful value for single 
heense. Flexible licensing available for 
redistnbution Specify S031S & Language 
List #300. We $219. With Dr Halo Il, a 
free-standing "paint" List *440, Us. #299. 








indows for C™ts a library of over 80 
functions to add the pizazz and prac- 

ticality of window parhtoning to your 
application Unlimuted windows. each 
defined in a C structure for easy reference 
throughout your program can be made 
either to pop up or permanently overante 
the screen Routines will scroll and 
highlight lists with arrow keys, will read 
and scroll ASCil files verucally and 
honzontally in windows, and even wmite to 
memory-loaded files off the screen 

Logical treatment of video attnbutes 
permits unchanged programs to run on 
zolor or monochrome. Colors of windows 
are set individually 

All functions are in separate modules, 
only those used are linked Only buffers 
holding on-screen or temporanly 
obscured windows occupy RAM, others 
released dynamically Best overall rating 
and fastest drspiay in Bul Hunt's 7/85 Tech 
Journal! review of five windownng products. 

‘Windows for Data compnses all of 
Windows for C but takes in data through 
the windows as well At the high leve! a 
single function lets you specify prompt 
stnng, field length, data type, screen 
location, picture, target vanable, ther sets 
lesser functions scurrying to get and 
process a user's input There are unites to 
get system date and ume. mess with 
sinngs, create you own masks for fields. 

Field options can require entry, prevent 
entry, permit insert or overtype, beeping 
onurvalid or overflow keystrokes, and 
attachment of field-specific help messages 


C-TREE 





i 
CALL FOR FREE DEMO 

and functions you want called to display 
messages or validate enines. And you 
decide which keys will clear a field jump 
to the next or pnor quit etc Options 
diverse enough that a set of "fields ’ can be 
made to behave like a Lotus™ menu. 
Specify Compiler List PC Brand 
T0100 Windows forC 195s: #149 
TOISO Windows for Data #295 #259 


MICROSOFT C 4.0 


twton You can 


herm- 
t programs trnne 


nifit i means 
Some 


mits so fOr 
i letters 
duc’ t beginning witht other 
sé 


ti wom ty ean 
even ty oe 


Tork moegh 
breaking ! 


constitutes aC- 





A Great C Battle Rages and You’re Winning 


s the dreadnaughts pound each 

other with ever heavier ordnance. 
today's programmers reap the spots of this 
war Bundling a source debugger and a 
make’, and sporting a "huge" memery 
mode] permutting single data objects 
larger than 64k, the Microsoft C compiler 
has jumped a full version number to 40 
But whal's reall ai impressive are the bench- 
marks reported in Dr Dobb's (8/86) 

encyclopaedic survey of 17 C compilers. 

Microsoft's and IBM's C (licensed from 
Microsoft) run away with the contest 
wanrung |] of 27 benchmarks. 

The CodeView™ debugger, free for a 
hmuted nme, uses ‘aindows to show every. 
thing on one screen source alongsxle 
disassembled object, variables, stack and 
registers Drop down windows—use a mouse 
af you like—obviate learning of commands. 

‘A source-level debuager that puts the rest 


B-Tree File Manager, Source Code, No Royalties! 


tree ts sturdy code that has 

weathered many seasons of pro- 
longed and widespread use. it comes nC 
source so you can modify it to fit a special 
case No royalties provided you bind 1 into 
your binary application 

Crees design splits nodes to allow any 

number of users to access an index file 
samulianeously even when updates are in 
progress. So mult-user configurabors and 
adaptation to networks are possible 
Record-locking routines are provided for 





ABC Lattice Library Maintains dBASE 
Compatible Files With the Power and Speed of C 


BC™ hnks C to dBASE. It creates and 
Thaintains files and their indexes which 
exactly replicate dBASE file design So 
dBASE can read and update them And 
the reverse. dBC can use any files created 
by dBASE Now C and dBASE can operate 
on the same data bases interchangeably 
‘That opens up the widespread culture of 
dBASE installations to exploitation by C 
programmers, Tap that market, avoid the 
resident dBASE language, and gain the 
advantages of C with this single product 
d8C’'s functions parallel all dBASE's file 
handhng commands, many decomposed 
to give closer contro] Each backed by 
demo source files on disk 


Use dBC for custom work for clients, or 
on its own It's acomplete ISAM file 
Tanager for C whether or not dBASE will 
be used in tandem, supports all four 
memory models. and can have sixteen 
index and data files open Big discount to 


buyers of both dBASE Il and III versions 
Specify Latnce. Microsoft 3 x, or DeSmet 
Versions list PC Brand 
LOOM For dBASE fl 1250605195 
LOCII With Source "$00 «#390 
LOI For dBASE Ill 250 6 #195 
LCM =Wrth Source $500 «= #390 







DOS 31/32, UNIX and XENIX 

‘Thanks to source code which does not 
deviate from the K&R standard, Cree can 
travel Tests in many environments prove 
that C-tree gives your applicatior a ticket 
to anywhere. 

C-tree permits any number of keys for a 
data file, supports duphcate keys, 
alphanumenc or numenc., supports files of 
vanable record length, mulnple keys in 
one index file, and keys of vanable length 
Both high level ISAM routines which handle 
deiails with mimmum coding, and decom- 
posed step-by-step functons you can acoess 
duectly it's comprehensive 
Ask for Last PC Brand. 
Foeso 1395, $329 


to shame’ (Dobb's), 

Microsoft C now has five memory models 
for code and data plus non-hbrary support 
for another thirteen, and boasts alternate 
math packages for speed versus accuracy, 
with or without 8087/80287 chips. A big 
plus im mult language senings Call from 
this C any roulne written in later versions 
of M'soft Pascal, FORTRAN or Macro 
Assembler Object code of all four may be 
Interrmxed come link ume or commingled 
Into hbraries. 

Both linker and library manager are par 
of the package, as is the "make’ a UNIX™ 
name for a smart batch program which 
knows to expend mummum effort to rebuild 
any sve of project by compiling and 
assembling only elements affected by new 
or changed modules 

its reportedly used by Lotus. Ashton 
Tate and, fittingly, Microsoft itself to develop 
Windows. Dobbs calls it "the best MS-DOS 
C development ennronment value today 
{for] vutually any land of program 
conceivable” 320k suggested 





Ask for List PC Brand 
430500 4500 «$295 
CURSES onix Style Screen 
Management 


Curses from Latuce™ manages the screen 
of the PC hke Urux™ curses. Library of 84 
functions and macros parallels Unix with 
matching parameter lists. So Unux pro- 
grams are at home on the PC, and vice 
versa Keeps any number of screens in 
memory supports color, vast function set to 
get characters, wrap lines, scroll, blank 
lines, highlight, etc Like Unix refreshes 
screen only on your command Ask for 
10850 List "125 Here "99. With Source 
10860 #250/4199 





PANEL Feature-Laden Screen Design Tool 


riting your own screenware can 
_blow completion dates and profits 
Sanel™ works with you interactively to 
set up foolproof screen displays and 
data entry forms rapidly Output is C 
source code 
Not just single plane layer your screen 
designs with up to ten overlapping 
images Background pop-up lists, help 
boxes, and alternate input fields 
Panel builds in a user interface for 
keystroke movement within and between 
fields, supphes validation routines for 


1986 PC BRAND 


CIRCLE 310 ON READER SERVICE CARD Prices. terms. and specsicanions sutject to change without notice 


checking user field entries Diverse at- 
tnbutes may be selected for any field — 
size data type. color, conversion of input 
toupper case, clearance of existing data 
when new entry 1s started, masks for 
standard formats (eg, dates), phrases 
which fill in when their first letter 1s 
typed, multiple-choice lists from which 
to choose by cursoring a highlighted bar 
Fields may be mult-lined and scrolled if 
larger than the screen space allotted 
them Specify 50400 & Compiler List 
1295 Us '229 


For Orders, Literature, or Catalogs, Call Us at... 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 


PC Brand, 150 5th Ave., New York, N.Y. 10011-4311 
Telex 667962 (SOFT COMM NYK) 








TODAY’s TOP QUALITY AIDS TO 
PROGRAMMING PRODUCTIVITY 


DAN BRICKLIN’S DEMO PROGRAM  BASTOC ornmizes! 





GREENLEAPF Bountiful 
FUNCTIONS 4arvest 


C source, assembler source, and binary 
branes of 225 functions for many com- 
piers. Emphasizes pght functional group- 
ings to mrumuze loading code which your 
application may never use. Manual helps 
select functions, bulletin board, too 

Asampling DOS extensions for file and 
directory manipulation, Screen to select 
mode, page, monochrome or color, palette, 
cursor shape. positonung, clearing and 
scrolling, puxe] get and put, read light pen. 
Stnngs. Center, justify, etc, efficient lst 
operations which add, delete, sort string 
pointers for top speed Other graphics 
character pnmutives, keyboard status, func- 
ton key assignment, time/date, read 
Tegssiers and memory swe, peek and 
poke. Mature best-seller SOT70 & 
Compiler List "185 Here 


PFORCE Phoentx Pfunction 
Prestival 


Lotus® didn't do badly pulling xt all 
together m one place Phoenux has follow- 
ed suit with the ultimate mtegrated C 
library, offering everything from low level 
functons for hardware access to complete 
btree database management Along the 
way are prerequisites such as sting 
manipulabon, umeé/date, field and screen 
editing, Dut e fo siyles ol menus (Lous 
included), windowing, background task: 


ing, DOS interfaces, directory manage- 
Tent, even interrupt-driven communica- 
bons. Design emphasizes objects, so 
charactenshcs of windows, databases, 
records and fields can be mated and 
changed outmde functions. 

One targe collection in place of bits and 
Becerra one aot of peuciors ar 

lorCe™ has tutonals, extensive examples, 
quick reference, and on-line heip. 

Everything in source, no all 
memory models of Latuce, M’soft, Specify 
$0220 & Compiler List “478, PCB £349 


GREENLEAF delio World 
COMMUNICATIONS 


Want your applicaton to communicate 
swil onvez|usets Of remote Gate bases by 
asynchronous communications bull nght 
inte your C programs! Even if youdon'tneed 
it now, that's a skill to have at the ready! 

120 functions and demo programs in 
both C and assembler source code set up 
separate transmit and receive nng buffers 
for up to 16 samultaneous channels. In- 
terrupt driven so you can halt an ncormng 
record, display tt, file it, let the user edit rt, 
then continue. Goodbye separate com- 
Mumications software. 

Supports up to 9600 baud, ASCTI or 
bi , any panty or word length, 8250 
U, Xon/Xoff and Xmodem, 
WideTrack receive Specify S0750 & 
Compiler List #185, Us 











PRE-C Pick the Lint from 
Your Program 
Pre-C is lke UNIXs lint It finds pro- 
blems your compiler won't. Problems 
that a debugger will have trouble figur- 
ing out. Even problems which will 
cause trouble with other compilers. 
Compilers see one module at a hme. 
Modules only meet at hnk nme. Pre-C 
jooks at all modules at once and reports 
conflicts in data type declarations, func- 
ton cali parameters which disagree 
with functons, machine-dependent ex- 
pressions which inhibit portability It 
spots obsolete usage (even C changes), 
casts with suspect conversions, 
vanables never used, functons never 
called, unreachable code. Adheres to 
UNIX System Ill compile standard to 
ensure your portability Ask for 
P0590, List #386, Ours: °279 





Storyboard Your Program 


he Legendary One has created 

Metaphor Two when the rest of us are 
sult on Zero. Dan's first was the o1 
electronic spreadsheet (VisiCale™). This 
one 1s for programmers. 

Words dont express program Kleas 
because programs are screens! Dan's 
Demo creates slide shows Create a 
screen — a snapshot of your planned pro- 
duct as it runs. Anything goes. words, 
borders, box rules, inverse and underlining 
of monochrome, fore- and background color 
Copy this “slide"' to an empty screen 
Change it 2 little. to show the next instant of 
qun-tzne Do it again. Presto, a whole shde 
show of your program im action 

All 250 characters and attributes are 
available from scrollable lists which pop to 
the screen All commands are layered in 
Lotus-style pop-up menus. Frequent 
choices mapped to function keys as well 


80x25 character mode, not bit-mapped. 
Screen areas can be blocked for cut and 
paste or filled with color or characters, 
even blink Slides can overlay on others, 
can be shuffled, deleted Slides can pro- 
ceed at time intervals or branch anywhere 
in Ine aide sequence depending on user 


key 

Invaluable to prototype the program you 
are about to wnte, to position the labels, 
choose the color decor, smoothe out the 
keystroke interface. Or load the “capture” 
utility and snapshot the screens of any run 
Tung program for an instant shde show 

Each copy entitles you to redistribute fity 
of the shde projector program that runs 
demos, Plain manual, no binder keeps 
price of big product small "Might 
become the essential tool in user inter- 
face prototyping,’ Tech journal Ask for 
NOIOo List 75 US 569 





Translates BASIC Into C 


ora tnfling pnce, BASTOC™ moves 

truckloads of BASIC code over toC. 
It's a translalor whuch takes in Microsoft 
Extended BASIC and emits pure K&R C 
for Latuce 30 It will optionally corvert 
your program into a single monolithic C 
funchon or decompose it into separate 
functions, one for each GOSUB label 

Version 2's optmuzation dramahcally 

reduces execution ime. Converts to in- 
tegers those vanables in BASIC programs 
which do not need floating pomt Where 
BASIC uses full assignment statements to 
increment counters, BASTOC converts to 
C's compact form. Strings dynamucally 
allocated ndding your apphicahon of BASIC’s 
catatoruc halts for garbage collection. 
Creates structure of even convoluted 
BASIC code. Huge worksaver 
see for beh eo Brand. 


Shopping List for the Power Workbench 


ASSEMBLERS & DEGUGGERS 
Advanced Trace-86 Morgan ASM interpreter 
Codesmith-89 pecugaen yy by Visual fae 
Cdebugger by Micro-Softwa: 


CSD Debugger C source ‘evel by Mark vilhams 


C-Sprite Debugger by Letiice, source level 
Microsoft Macro Assembler with Utiines 
Pariscope | Date Base Decisions 
Periscope fl Data Base Decs:ons 

Pfix86 by Phoenix, Assembly level debugger 
Pfix86 Plus by Phoenix, Symbolic Debugger 


BASIC LANGUAGE 

BetterBASIC Summit Software 
BetterBASIC Utilities 8087 Math Support 

Btrieve interface 

Run-Time Module 
Microsoft BASIC interprater for XENIX 
Microsoft QuickBASIC Compller fui! BASICA 
Professional BASIC by Morgan 

8087 Math Support 
RAM/BASIC by Ryan McFarland 
Trus BASIC True BASIC Inc 

Run Time Module 
True BASIC Libraries Breve Asyn. Sort. etc. 


C COMPILERS 
C-86 Compiler Computer innovations 
Lattics C Compiler from Lattice 
letec ccompier by Mark Williams 
with CSD Source Level Debugger 
MWC-86: Merk Williams C Development 
Microsoft C Compiler 40 


C INTERPRETERS 
C-Terp by Gnpe! Software 
instant C by Rationa! Systems 
Interactive-C by IMPACC with debugging 
RUN/C Professional from Lifeboat 
RUNIC without Loadabie Libreres 


TEXT EDITORS 
Briet from Solution Systems 
ilon by Lugar Sotrware. uke EMACS 
FirsTime by Soca pecrione vic, C syntax 
Kedit by Mansheld sunilar to 
LSE, the Lattice Screen Editor Mult Window 
Pmate by Phoenix with Macros 


Text Menagement Utilities Grep, splat, aiff etc. 


Vedit by Compuview 
Vedit Plue by Compuview 


FILE MANAGERS 
Btrieve by Softcraft, no royaibes 
Btrleve Network by Soficraft 
c-tree by FairCom — no soyaftes, source 
GBC ABASE tile manager from Lattice 
with source 
dbVista singie user DBMS by Raina 
with source 
dbVista mult-user DBMS 
with source 
Opt-Tech Sort Can sort Birieve files 


SCREEN DESIGN 

Curses by Lattice, UNIX screen designer 

with Source 
On-Line Halp from Opt-Jech Data 
Panel by Roundhill, no 1 moe 
View Manager for C by 
Windows for C aes gm A Software 
Windows for Data includes Windows for C 
ZView Data Management Consultants 
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295 
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Essentiel Graphice by Essential no royaltes 
GSS Graphics Development Toolkit 

GSS Kerne! System by Graphic Software 
GSS Keme! S: for IBM AT 

GSS Metafile cereretee 


fale Gap Grebe Korte) Syati 


bois bein? Haio Il, by Media Foc ybepencs 

Asynch Manager moe for C or Pascat 
by Blaise for C or Pascal 
Greentaat Communicatione by Greenleaf! 
Softwara Horizons Pack 3 
UTILITY LIBRARIES 

Blaise C Toole Piue C Toole 2 
Blaise C Tools 
Blaise C Tools 2 
C Food Smorgaabord by Lattice 
Cc Utiity Librery by Essential, 300 functions 

Greenteat Functione by Greeniea! Software 
PforCe by Phoen:x vast library 
Softwara Horizons Packages 
TopView Tool Basket by Lattice source avai 
Vitamin C by Creative Programming 

DEVELOPMENT TOOLS 

Code Sifter by David Smith Software, Prohier 
C-Worthy by Custom Design Software 
C-Worthy for Network Menus, help. errors 
Dan Bricklin's Demo Program Profotyper 
LMK from Lattice by Leltice, ‘meke" like UNIX 


PC-Lint by Ginpel Software after UNIX'S “int” 
PFinish by Phoenix, EXE performance analyzer 
Plink96 by Phoenix, Overlay Linker 


Ptink86 Plus Utiizes memory for overiays 
Pmaker by Phoenix, tke UNIX make” 
Pre-C by Phoenix, UNIX 4intalike 
Ptantasy Pac six Phoenix products 


OTHER TOOLS 
BASTOC by JMi, convert BASIC to C 
BASIC-C BASIC's functions added to C 
The HAMMER by CES Systems 
PASM&6 by Phoenix, Macro Assembier 
Plel by Phoenix, Binary File Communicator 
Rtrleve by Softcraft, Btneve Report Generetor 
Xtrieve by Softcraft, Query Utulity for Bineve 


FORTRAN COMPILERS & UTILITIES 
ACS Tims Serles by Alpha Computer Service 
Forlib- Plue by Aloha Computer Service 
Microsoft FORTRAN Links with Microsoft C 
Microsoft FORTRAN for XENIX 
Pro FORTRAN by Prospero. 

AM/FORTRAN by Ayan-McFarland 

Scientific Subroutine Library by Peerless 

Sclentitic Subroutine Package by Aiphe 

The Statisticien by Aipha Computer 

Strings & Thinge by Aloha Computer 
OTHER LANGUAGES & UTILITIES 

Microsoft COBOL Compiler 

Microsoft COBOL Compiler for XENIX 

Microsoft COBOL Toole with Source Debugger 

Microsoft COBOL Toole for XENIX 

Microsoft Liap New Common Lisp 

Microsoft MuMeth inciudes MuSimp 

Microsoft Pascal Compiler Links with Msott C 

Microsoft Pascal Compiler for XENIX 

Pro Pascal by Prospero, [SO Validated 

RMICOBOL by Ayan-McFariand 

RM/COBOL 8X ANS! 85 COBOL 


495 





PRICED TO SAVE YOU MONEY, 
SHIPPED FAST AN IYWHERE. 








arher C interpreters were muraculous 
comprormuses. Interacnve-C™ shows 
how far C interpreters have come. More 
than an interpreter, Interactive-C is a fully- 
integrated development environment a 
complete K&R interpreter bound ughtly to 
its own editor and debugger 
Shee through programming projects like 





Ean ‘ 
C Interpreter Links 
Binary Libraries 
R un/C comes in an apprentice and 
pro version. The professional model 

dynamucally loads and unloads multiple 
‘binary function libraries hke C-Food 
Smorgasbord™ and Halo Craphics™ — 
potentially any library compiled with 
Lattice’s large model Inside this inter- 
preter your C program can reach for func- 
tons in the best of commercial libranes. 

This C interpreter behaves like PC BASIC 
meets WordStar® . Use fullscreen editing 
to create a program. RUN tt If it stumbles, 
LIST x. EDIT #, RUN it aga, fix t again. 
Use familar commands ike LOAD, MERGE, 
SAVE, FILES, even TRON and TRACE. 

deal for program development Put up 
code at high speed, try out things devil- 
may care, let RUN/C find your malaprops. 
Blast away until tight little code segments 
are undyingly faithful. 

Lots more features: system interrupts, a 
shell command to invoke any operaung 


aids ingeniously installed as a 
R function. Call for debugging cond 
tionally from within your program, a 
function or a menu of aids in- 
cluding immechate mode, single-step trac- 
ang Sora changing of vanable values. 
ual shows how to develop the inter- 
Doe compet (must Lark you cv in 
foe jer (a must! your own 
ton archive the same way (320k minimum, 
$l2k recommended to fit libranes.) 
Ask for: $0950 List "260 PCB "18S 


& PLUS 
Cached Overlays Maximize 
Memory Use 


Long the overlord of overlay linkers, stan- 
dard Pink§6 shoehoms large programs 
into small machines by shanng memory, 
swapping program segments in from disk. 
A 812k program could run in a 128k 
machine, for example. The Plus version 
goes beyond. if 1t finds itself in a larger 
Tachine, it moves whatever program 
overlays that fit into leftover memory 
Overlays now swap at memory speed not 
disk speed. It also can automatically 
restore a displaced overlay to which a 
subsequently called overlay must retum, 
and assign modules to a program's 
Toot segment or its overlay areas. 
Punk86-Plus List 495. Us: 359. Pink86. 
Last #398. Us: £279 








PLID 





new! 


ro ae tt Lo Selecpieter. Editor, Debugger 


ahot knife through butter Extensive error- 
checking msures immediate detection of 
program misbehavior State of the art 
debugging teols include breakpoints, 
watchvalues, several stepping options and 
interactive viewing and modification of 
variables. An Interactive-C exclusive lets 
you interrupt to echt and “continue" from 
where you left off Eluminates plodding 
replays of already debugged code — the 
ball and chain of other interpreters. 

Operate Interacnve-C using adjustable 
edit, command, and status windows. Tog- 
gle a second screen showing only your 
Program's output — never any crowded 
intermpang Or, boost productivity with 
twin CRTs, Load object code of functions 
you have already compiled Or of com- 
mercial libranes, Interactive-C has imme- 
diate mode, syntax checlang both as you 
type and run, and cursor positioning 
precisely pointing at an error, not possible: 
with incremental or pseudo-compilers 
which leave source code behind 

100% compiler compabble — nght down 
to header files and Library calls. Port pro- 
grams between Interactive-C and your 
compiler with no modifications whatever — 
not even tncky areas of dynamic memory 
allocabon and 1/0. 

list. PC Brand. 


Speaity 
E950 & Compiler 249 «= *219 


G SS™ has reconfigured two compo- 

nents of ts comprehensive graphics 
toals to conform with the ANSI Computer 
Craphics Interface (CGN standard 

At the heart of the system is the Develop- 
ment Toolkit which contains all language 
interfaces and device divers for key- 
boards, muce, joysticks, tablets, pnnters, 
Plotters, cameras and more. Drivers house 
management of vector graphics (plotters) 
and bitmaps used by raster input devices 
(scanners) to insulate the application pro- 
gram from concem for device 1h 
No one else has implemented CGI that 
way It means your programming remains 
genenc; just switch drivers and the same 
program will dnve a different device. 

GSS Kernel™ conforms to level 2b of 
ANSI's Craphical Kernel System (GKS) and 
Contains all its needed dnvers and 
fanguage bindings. Kernel has macro level 
tools to draw and color an object, store the 
sequential instructions, and recreate the 
object on its own, as well as segment tt, 
transform It, etc, So powerful, a single com- 
mand may represent several score lower 
level statements, 

Plotung has the equivalent CKS tools for 
Sorin: detples ne oranges tay 
tioning hand it apples and oranges, say 

“pie’, and it bakes the numbers into a 
digestible display for screen or plotters. 

Kernel and Ploting have tools to convert 

images they create to ANSI Computer 
Graphics Metafiles (CGMs), a tokenized 
standard for storing every form of graphic 
image as data The Metafile Interpreter 





Major iia s to Aor Best Selling C Compiler 


athoe now embraces key UNIX™ 

enhancements which have entered 
the language since K&R vod functions 
returning no value, enumerated data types 
to assign stepped values to vanables, data 
passing between structures by mt 

The greatly expanded Libranes (325 
functions’) enable the file sharing and 
record locking provisions of DOS 31, pro- 
vide a full complement of transcendentals, 
and a host of utilines to mumic the UNIX 
and XENIX™ environments. 

Lattice 3.0 defaults to the ANSI proposed 
standard when you need stnct adherence, 
but command line options restore lemency 
And tt adopts ANSI checking of external 
function arguments by data type to kall bug 
ene ee link time. 





Teads the contents of a CGM and inter- 
prets it with ful] CG] capability for re- 
creation on vanous devices. 

Quality software? IBM thinks so They sell 
the GSS senes under their own label 

Urut royalties and annual fees have been 
instituted for redistnbution Needs 256k. 


Ask for List PC Brand 
GSO10 CGI Dvipmt Toolkit “495 $399 
S020 Kernel System 1495 #399 


S025 Kernel for IBM RT *795 %676 
GS090 Plotting System 8495, 
GS040 Metafile Interpreter *295 


Lathe now delivers smaller EXE files, 
boasts very fast lnk umes and a more effi- 
qent aliasing algonthm. New options 
generate code to use 80186 and 80286 
features, 8087 of course sensed and uti- 
wed Lattice has enjoyed pre-eminence so 
long that developers have created far 
more snap-on tools for Latuce C than any 
other compiler Wiliam Hunt's PC Tech 
Jourmal renew of 12 compilers awarded 
Lattice the only “very good rating for 


add-on brary avallability 
Ask for. List PC Brand 
SO100 5500 $299 





€ 


Convert Microsoft BASIC. 
Structured, Compilable. 


ombines the farmulianty of BASIC with 

the best features of C, Pascal, and 
Modula 2, yet BetterBASIC ts 100% com- 
panble with Microsoft's GW™ BASIC and 
TBM BASICA including graphics, sownd, 
and assembly language calls. So load your 
old programs and RUN SAVE and they are 
converted automatically to BetterBASIC! 

It's big Needs 192k, programs can goto 





| the PC's full 640k It's comfy Behaves 


M'soft BASIC at the interactive level, with a 
full-screen editor, direct statement execu- 
tion, and always poised to RUN It's fast 
Each statement checked and compiled 
once, not every ume encountered Sieve 
runs 6 times faster than with M soft 

C-like structures house file records so 
goodbye to FIELD MKi$, CVD. LSET etc 
Named “procedures” replace COSUBs to 
lnenumbers. Lots more features, built-in 
linker for compiled modules, trace, debug- 
qing breakpomts, cross-reference com- 
tMmand, 32k stnngs, DOS and BIOS calls and 
interrupts, recursion Run-time module 
stores object code for redistnlbuton 


Ask for List Us. 

$1200 BetterBASIC "95 = S165 
$120] Run-ime Module °290 8225 
$1202 8067Imerface *99 * 8S 
$1205 Btneve Interface *99 § 8S 








A 


ASK ABOUT ¥ 





ua B-tree File Manager Abdicates Royalties 


T here's no longer a tthe to incorporate 
Btneve™ in apphcations, a welcome 
proclamation if rayalues would nun your 
profit margns. Btneve takes complete 
charge of all file creauon, indexing, 
reading, writing, insertion, deletion, space 
recapture, forward and backward search- 
nat Bere fare! hon call een 
nat ft into the lan use interfaces 
to C Pascal, BASIC. and COBOL, with sam- 
ple programs in all four, come with each 


copy 

Bmneve has mainframe specifications! Its 
balanced-tree indexing scheme finds any 
key in a millon in four or less accesses. 
Files may have up to 24 indexes, fixed 
record length to 4090 characters, indexes 
up to 255 characters, files of 4 billion bytes. 


Can even extend a file across two dnves — 
even two hard disks! 

Version 4 x speeds DOS interaction for 
large multply-keyed files, enables 
vanable length records of virtually any 
length, venfies accuracy (optonally) with 
Tead after wnte, useful in gritty en- 
vironments, offers password and data 


encrypuon. 

There's also Xtneve, for Btneve file in- 
quiry and data manipulabon, and Rtneve 
for report wntng All three in versions for 
any network that supports the MS-DOS 3.1 
fle shanng function 

Ask for List PC Brand. 
80650 2500195 
$0652 Network Version "586 "465 





TERMS AND CONDITIONS OF SALE 


Licenses: Each prices fora license to use 8 prod- 
uct ona single computer and does not constitute 
ts Ownership. We will inquira for you about site 
licenses Encore & OF ewe ricacaled OL WnGrs 
“# follows Ihe Product Code, products ney Oe 
used to create programs for distribuben 
royalty payments or additonal licenses, 
‘said programs do not substantialty 
Gompanbitey, pity: PC BRAND’ standard products 
are desi 10 operate with the IBM® PC, XT or AT 
under PC-DOS and require no mora than 128k of 
RAM unless indicated Non IBM machines ust 
MS-DOS contact manufacturer about precise 
ferences so wa can advise 

Returns: See box page one. Defechve parts wall be 
raplaced Please cail for authonzation (o return & 
Product for refund 


ded 
te the 


Payment: We honor MasterCard, Visa. American 
Express (no surcharge} checks in advance, or 
funds wired to PC Brand cio Chermcal Bank 126 
Eas! 86S1 New York, Account 034-016058. COD 
US only cae. money order cerbiied check 
(no fee) NY State. add sales tax Purchase orders. 
from larger corporations andinsitubons. 
at our chscretion if you agree to net 30 days plus 2% 


Pisce reste! thereafter 
A Hanging: US UPS Surface 1st 


product $6 each add! $3 UPS 2nd Day Air tst 

‘$10, each addfl$450 UPS Next’ 

al Express 12 Day Air 1st product $18, each 
addi $6. FedEx Next Day 10AM_ 1st product $28, 
each add! $7 Inlernational Charges vary by 
destinabon and carrier $10. per shipping container 
for export forms. Aur parcel post at your risk beyond. 
collected insurable amourt 


pals 


For Orders, Literature, or Catalogs, Call Us at... 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 yy 7 


PC Brand, 150 5th Ave., New York, N.Y. 10011-4311_ 4 
Telex 667962 (SOFT COMM NYK) dA 


© 1986 PC BRAND 


Pricos, terme, and specifications subject to change without notice i 
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BUSINESS SOFTWARE FOR ACCOUNTING, DISTRIBUTION AND MANUFACTURING 


Because “just good 
enough’’ isn’t good 
enough anymore. 


Can you honestly say that your present 
system provides aif the information 
required to make prudent business 
decisions? 


Growth oriented companies thrive on 
dependable information. Many systems 
come up short. Some lack performance, 
flexibility, data integrity, and some even 
make after-sale-support difficult. 


Macola Financial Software is a total 
business solution. The system matured 
from a decade of mini-applications and 
now offers performance for a single 

PC compatible or multi-user LAN 
environments. 


The power is in flexibility—modular 
yet integrated, with unique reporting 
capabilities, and easily modified to 
specific needs (source available). 


Accounting « General Ledger » Ac- 
counts Receivable » Accounts Payable 
« Payroll « Fixed Assets/Depreciation 


Distribution « Inventory Manage- 
ment ¢ Customer Order Processing 
« Purchase Order and Receiving 


Manufacturing « Bill of Material 
Processor Material Requirements 
Planning « Master Scheduling Job 
Costing 


If you’re serious about business and 
wish to go on-line once, and only once,=y, 
with a long term solution, “account” Vi 







































a 
















on Macola. Zs 
Judge for yourself. For full-featured we \z= 
demonstration programs, detailed infor. ~~ _ ZS 
mation, or the nearest authorized dealer-7_- el 
write Macola, Incorporated, PO. Box a = Ze 
485, Marion, Ohio 43302-0485. LA | 
Or call 1-800-468-0834 xg 

(Ohio) 1-800-468-0833 Vy “ 





FINANCIAL SOFTWARE e \ ff 
Micro-software’s 


most powerful solutions. \ 
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Help in preventing BASIC cross-machine incompatibilities and in selecting a macro program 
to use with Microsoft Windows—plus more on tracking PC use. 


SOLVING BASIC 
INCOMPATIBILITIES 
What is the difference between GWBA- 
SIC, Compaq BASIC, and IBM BASIC? 
About 90 percent of the computer work I 
do involves running programs | wrote in 
IBM BASIC on an XT. What will I have to 
do to get them to run on XT clones? 
Richard Elliott 
Costa Mesa, Califomia 


These BASIC interpreters were written to 
take advantage of the BIOSs in different 
PCs; they are roughly 99 percent compati- 
ble in that their syntax and commands are 
virtually identical. You can laboriously 
translate these hardware-dependent dif- 
ferences yourself in each program you 
write, or you can run them using a BASIC 
compiler that is compatible with all three: 
QuickBASIC, Version 2.0 (Microsoft 
Corp., Redmond, Wash. ; (800) 426-9400; 
$99). 

You'll gain several benefits in addition 
to cross-machine compatibility: a full- 
screen text editor, helpful pull-down 


menus, and an interactive debugger to 


help you write and fine-tune your pro- 
grams. And since you'll be compiling your 


programs, your finished work will be in the | 


form of fasteexecuting .EXE files that can 
be run on any DOS machine. 


USING MACROS WITH WINDOWS 

I’ve grown increasingly eager to have the 
freedom of switching from one application 
to another that Microsoft Windows offers, 
but I don’t want to give up SuperKey, 
' which Borland International flatly says is 


| incompatible with Windows. Do you know 
of any popular keyboard macro program 
that’s compatible—at least to the extent of 
being usable within a window? 
Dennis Cheasebro 
Seattle, Washington 


SuperKey, and most other keyboard mac- 
ro programs, work with applications pro- 
grams that are running in the Windows 
environment; it s only when an application 
is running inside a window that the macros 
are disabled, Don't wait for a new macro 
program to solve this problem; if it is over- 
come, it will be Windows that changes. 


CUSTOMIZED DATABASES 

I've been looking for a database that has 
summary reporting (the ability to suppress 
detail records) as part of its standard re- 
porting module. I have looked at products 
| that require you to create a separate sum- 
mary database and then to update it from 





a The PC/Audit Trail card 
stores logs in its own 
battery-charged memory 
and can monitor idle time 
in settings from 5 minutes 
to 2 hours. 











your detailed database. A flat-file database 
would be sufficient for my needs, but I 
need at least three Ctrl-Breaks. Can you 
help shorten my search? 

Jim Vitkus 


The level of customization you need is pos- 
sible with just about any programmable 
database. R:base System V (Microrim, 
Bellevue, Wash.; (800) 547-4000; $700) 
and DATAEASE (Software Solutions, 
Trumbull, Conn.; (203) 374-8000; $600) 
are both good. However, your needs are 
fairly simple, so ENRICH (Migent Soft- 
ware, Ineline Village, Calif.; (702) 832- 
3700; $395), a nonprogrammable data- 
base that allows very highly detailed 
report customization, could be your best 
choice. 


MORE ON TRACKING PC USE 

Last issue (Volume 5 Number 16), we rec- 
ommended two programs to track comput- 
er time: Direct Access for simple, auto- 
inatic logs, and Timeslips for professional 
invoices. We’ ve just found a hardware so- 
lution: PCiAudit Trail, a half-size, PC- 
and AT-compatible card (Bay Computer 
Corp., Andover, MA 01810; (617) 470- 
3748; $239). It stores logs in its own bat- 
tery-charged memory and can monitor 
idle time in settings from 5 minutes to 2 
hours. 


ASK THE ADVISOR 

Send your questions about hardware and 
software choices you are facing to the PC 
Advisor. PC Magazine, One Park Ave- 
nue, New York, NY [0016. Pty 
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The new PC source you 


can depend on. 





Low Prices. 

Corporate Marketing, Inc. offers the 
most competitive prices you can find. We 
maintain a multi-million dollar inventory 
of the most demanded products for your 
data processing and information services 
departments. 


Fast Delivery. 

Our large inventory allows same day 
shipping assuring you fast delivery. All 
items are readily available in local 
warehouses. We provide overnight 
service for emergencies. 


Professional Support. 

You don't need to join a club to get our 
low prices and expert, prompt service. 
Our factory trained support technicians 
will assist you in your company’s 
purchase and provide after sale support. 
Corporate Marketing, Inc. has put 
together a team of experts to service 
your account. We will establish an open 
account status for your company, and 
we'll coordinate multiple location 
shipments. 


Corporate Accounts 
Program. 


As a major corporate supplier of 
computer equipment we specialize in 
large account purchases. Corporate P.O.'s 
accepted with approved credit. For fur- 
ther information please contact our 
Large Account Sales Manager - 

Aaron J. Shapiro. 


Terms and Conditions 
All prices reflect a 3% cash discount. Prices and availability 
subject to change. Visa and MasterCard accepted. 
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CORPORATE MARKETING INC. 


26SS Orchard Lk. Rd., Suite 133, Sylvan Lake, Mi 48053 
ia Please rush me a FREE catalogue 


Cc Please contact me regarding further 
information. Telephone «_) 
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CORPORATE MARKETING INC. 1-800-345-2292 


2655 Orchard Lake Rd., Suite 133, Sylvan Lake, MI 48053 


Printers 
EPSON FX-85 $ 359.00 
EPSON FX-286 555.00 
EPSON LQ-800 $59.00 
EPSON LQ-1000 769.00 
OKI 193 479.00 
HP-LASERJET 2398.00 
HP-LASERJET PLUS 3035.00 
C-ITOH C-315 CPS CALL 
C-ITOH F-10 58 CPSLQ CALL 
Expansion and Video Boards 
AST-6 PACK 384K 210.00 
AST-ADVANTAGE 128K 379.00 
AST-PREVIEW 230.00 
AST-RAMPAGE XT 256K 269.00 
AST-RAMPAGE AT 512K 479.00 
AST-S2S1/11 $79.00 
IRMA 819.00 
HERCULES MONO-GRAPHICS 219.00 
HERCULES COLOR/PRINT ADAP. 159.00 
Monitors 
AMDEK 3104 149.00 
AMDEK 600 COLOR 439.00 
AMDEK 722 EGA 519.00 
PRINCETON HX-12 449.00 
PRINCETON HX-12E $29.00 
PRINCETON MAX-12 MONO 169.00 
NEC MULTISYNC 589.00 
Hard Drives 
SEAGATE XT 20 MEG KIT 429.00 
SEAGATE AT 30 MEG KIT 659.00 
CORE 80 MEG HD CALL 
Cables & Chips 
64K SET OF 9 CALL 
128K PIGGYBACK SET OF 9 CALL 
256K SET OF 9 CALL 
PARALLEL PRINT CABLES 6 FT 25.00 
PARALLEL PRINT CABLES 10 FT 30.00 
MODEM CABLES 33.00 
AT 9 PIN SERIAL ADAPT. CABLE 30.00 
Modems 
HAYES 1200B W/SMARTCOM 389.00 
HAYES 2400B W/SMARTCOM 539.00 
Tape Backups 
IRWIN AT 20 MEG INTERNAL 600.00 
IRWIN XT 10 MEG INTERNAL 479.00 
TECMAR QUICK 60 EXTERNAL 1529.00 
Diskettes 
POLAROID DS/DD 19.00 
MAXELL DS/HD AT 39.00 
DISK HEAD CLEANING KIT 15.00 
IBM ASCIl Display Stations 
3161-11 $549.00 3163-12 $ 759.00 
3161-12 599.00 3164-11 999.99 
3163-11 699.99 3164-12 1099.00 
i 
Name I 
Company Title | 
Address I 
City State Zip I 
Or call TOLL FREE 1-800-345-2292 1 
ml 
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1986 INSTANT GRAPHS | 3 


“*. . . One of the neates! ideas I've seen 
right at your fingertips.” 


| “If you need a visual look at your data right now, Graph-in-the-Box 
will fulfill your most impatient desires . . . amazingly well.” 


Winn L. Rosch, PC MAGAZINE 


Make graphs instantly in every applica- 
tlon you own: Lotus® 1-2-3% Multiplan? 
dBase* and WordStar® are just a few. 


wa HOW INSTANT 
GRAPHS WORK: 


Now with 
revolutionary 
Graph-in-the-Box, 
you can make 
graphs, in an 
instant, in your 
spreadsheets, 
databases, 

word processors, 

or programming 
languages. Anywhere 
there are numbers! 
Graph-in-the-Box 
makes graphs 
instantly, from data 
that appear on 

your screen—while 
you're still running 
your original 
program. 

Look how easily 
and quickly 
Graph-in-the- Box 
makes instant graphs 
in all your programs. 


“asain 






Twokeys wake up 
Graph- in-the- Box during any 
apptication. Pass the cursor 
over any numbers. . 











and press ENTER to see 





Now pass the cursor over any 
text- and choose one of eleven 
different finished graphs to 
display of print. instantly. 


y | 1947 INSTANT PHOTOGRAPHS 


“All this seems so simple that, as usual, we wonder 
why it was nol done before . . . There is nothing like 
this in the history of photography.” 


. . Presentation graphics 
Michael J. Miller INFOWORLD 


HOW INSTANT 
GRAPHS HELP: 


Instant graphs give 
instant insight and instant 
analysis to all the work 

you do, But don’t take our 
word for it, listen to Person- 
al Computing's rave review: 


“Graph-in-the-Box is a serious business 
tool. With it, you can quickly turn a table 
of numbers into a graph, regardless of 
whether the numbers reside in a word 
processing file, spreadsheet, data base or 
any other application program. And you 
can save and print the graph—all without 
exiting your main application . . . But 
watch out—the program ts so much fun to 
work with that you might start graphing 
every set of numbers in sight.” 

Michael Antonoff 


GET YOUR COPY IN AN INSTANT: 
Visit your local dealer and try Graph-in-the- 
Box with your favorite applicalion. Or order 
direct from us and get our 30-Day Money-Back 
Guarantee. Call now: 


800-633-2255, Ext.7002. 


THE NEW YORK TIMES 


sold 
over 39 000 so 


$1 


e ck 
oncy- 
marae’ 


Please send me copies of | 

Graph-in-the-Box Version 1.2 immediately 

—~ $97.60 Copy-protected | 

(includes 30-day Money-Back Guarantee). 

| —$147.60 Non-copy-prolected | 
Upgrade to non-copy-protected version | 
available ($50). 

| Add $5.00 for shipping and handling. | 
(CT residents add 7.5% Sales Tax). 
Nene === | 
Address 

| city | 
State | 
Tel. 

Amount Enclosed § ______ | 

| 








Zip: ———— 





Payment VISA MC Check Bank Draft 
| Card Exp. Date 

Card No. | 
| NEW ENGLAND SOFTWARE 


L GREENWICH OFFICE PARK 3, GREENWICH, CT 06831 





Registered trademarks: Instant Graphs, Graph-in-the- Box, Lotus |-2-3, Muluplan, dBase, WordStar, 183M PC, XT, AT, 3270, PC Convernble. 
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Fast 


isnear you! Call before 3:30 p.m for same-day . 
shipment. Save on freight— we're local! 
Free Help 
Not sure which products you need to do 
the job? Our customer service staff will tell 
you. Free hotline support for 
Data Communication -r 
customers too! WA 














Exclusive Products / 
Hundreds of problem- 
solving products you won't 
find anywhere else. 
Designed and manufactured 
exclusively by Inmac for all 
types and brands of 
computers. 


Guaranteed 
Satisfaction 


45-day free trials, Minimum 
1-year guarantee on every- Nua 
thing we sell. No-questions- 


asked on returns or exchanges. 


Computer Supplies Plus 
More than You Realize! 


hen the Inmac catalog reaches your in-basker, 
W: time to do some serious reading for plea- 
sure. You'll find our catalog is both a resource 
book and an idea-generator. Especially when you'e 
looking for solutions to computer efficiency problems! 
Just open our cover, and you'll discover a gigantic 
supermarket of state-of-the-art computer supplies, 


Delivery 
Fast because one of our 14 fully-stocked branches in 










Great dens eo Up Bes 
Month in the Inmac ine 


re 


Data Cypher 384 kee 


avou know how easyalistoryour 
competition fo break into: your 
electrons mail nl The FBI dees 


accessories, furniture, cables, and data communications 
equipment. Plus Helpful Hints, Hor New Products, Spe- 
cial Savings and Free High-Tech Support. Ideas that give 
you ways how to solve your computer problems, save 
money, and make your computing life easier! 

And Inmac’s got great ideas about reliability and 
service too! With over 10 years of solid experience be- 
hind us, we wrote the book on top-of-the-line computer 
support products, customer service, and technical sup- 
port. We manufacture many of our own products in our 
own plants. And put every product in our catalog 


on your electronic m 


New Products User-Friendly 

Our “New Products” section features great q ‘Text loaded with details, information, even 
ideas every month. Discover innovative atouch of humor Easy to understand. 
ways to make your job easier. Informative and interesting! 



















Huge Selection 

Everything you need. If it exists, we’ve got it. 
Widest selection in the industry. Over 2400 
computer supply products, in-stock. 
One-stop desktop shopping! 






Helpful Hints 
How lo 





a ¢ 
mand with electronic gy 5 
I the Easylink or A i © in your office, we put together the 


ve sovou cen “inp dagambeiow Ow-speéed modems. 









passed at the tc Mf a buttor 
Don't wort until your sensitive data 
ronic mail is seen by compehtor 
altered or, worst of all, sold! 























Helpful Hints 

Every issue loaded with tips. 
Everything from cost-saving 
data transmission advice to 
how to avoid common 


cable installation pitfalls. 


° oe 

ar Money 
oe : 

) $ Savings 
i - Low everyday prices! 
Special offers in 
* every issue. Save more 
=e when you order more... 
Call us for moneysaving 
volume bids! 





through the most rigorous quality testing in the industry. 
Our idea is to demand the best, soyou get the best. 

So watch your in-basket for the next 
issue of Inmac. We're featuring “ideas” cover 
to cover! If you're not already a subscriber, you 
can get aFREE Inmac catalog subscrip- 
tion just by calling 800-547-5444 
toll-free today. Don’t miss out 
on the best source for 
computer “ideas”: The 
Inmac Catalog! 
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Free Inmac 
Subscription! 

Call 800-547-5444 
toll-free today. 


HAUPPAUGE 





é i, started earn- 
ing a fast reputation with 
their 87 Math Pak, the 

combination of an 87 chip and 87 

Software Pak that's been accelerat- 

ing PC math since 1982. 

Next came their racy 287 
FAST/5, a math coprocessor mod- 
ule with its own 5MHz clock, speeding up PC/AT math 
by 25%. (Pictured above.) 


Now, Hauppauge Unveils the 287 FAST/10... 

Our newest math coprocessor for the PC/AT, the 287 
FAST/10 moves out at 1OMHz—more than doubling 

the speed of each floating point math operation. The 
FAST/I0 accelerates AutoCad, 1-2-3, Symphony, Turbo 
Pascal, Framework and more. The FAST/10 also runs in 
PC/AT compatibles including the Compaq Deskpro 286, 
Sperry PCAT and most 286 accelerator boards. 


«And the 87 Software Pak Version 6.0 

Designed to steal the heart of programmers, the 87 Soft- 
ware Pak supports IBM’s BASIC Compiler 1.0.and 2.0, 
and Microsoft’s QuickBASIC, executing math-intensive 
programs up to 20 times faster! The 87 Software Pak also 
performs FET’s and Matrix operations. For example, a 
PC (or PC/XT) with an 87 Chip and 87 Software Pak 


can perform 4 512-point complex FFT in just 1.1 seconds. 


What's more, a PC/AT with a FAST/10 inverts a 25 by 
25 element matrix in under 1 second. 
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Is Getting A Fast Reputation, 






HAUPPAUGE Math Coprocessors 
287 FAST/10 1OMHz math coproces- 
sor for PC/AT ond compatibles...$469 
287 FAST/8_8MHz moth coproces- 
sor for PC/AT ond compatibles ..$379 
287 Chip PC/AT moth coprocessor 
—runs ot 4MHz in the eid model 
IBM PC/AT ond 5.33 MHz in the new 


Model PCIAT.......csccccsssccosssseesranes $219 
87 Chip Moth coprocessor for IBM PC, PC/XT and 
COMPOP INS cisscscscc coer ren snnssccansteertsteneatoad $129 
87 Chip Moth coprocessor for 8MHz PC 
COMMS IDS S roses recree tet eeta iecisccsscztncsnsccnddocess Seteeeusbsmsisd $195 


HAUPPAUGE Math essor Paks 

87 Math Pak V.6.0_87 chip ond math coprocessor soft- 
ware support for IBM B: Compiler 1.0, 2.0 ond Micro- 
soft’s QuickBASIC. Plus, Motrix and FFT cnet Sie year 


free updates, complete source code Applico- 
tions ond Programming” ..oeccssssvssesscssecssssssssssseeensessssseed $279 
87 Software Pak V.6.0 Moth coprocessor software support 
os in the 87 Math Pak, but without B7 chip... 180 
87 QB PAK Math coprocessor support for microsoft 
QuickBASIC ond IBM BASIC Compiler.....cccsccsscsssssesesees $ 69 


huss EERE ee a Rane | $ 95 
HFT+ Complete Hayes Fourier Transform Packoge....$125 
The 287 FAST/10 Doubles Your PC/AT’s Math Speed! 
Help your PC/AT get a fast reputation with Hauppauge’s 
new 287 FAST/10. Call today, or contact your local com- 
puter dealer to learn more about Hauppauge’s racy prod- 
uct line. And ask for “87 Q & A? our free booklet on 
math coprocessors. 

Hauppauge Computer Works, Inc. 

358 Veterans Memorial Highway, Suite MSI, 
Commack, New York, USA 11725 
516-360-3827 * TELEX: 262939-HCW 
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HANDS-ON EXCLUSIVE: 


Compaq Deskpro 386 
Ushers in 32-Bit PC Era 


PC HANDS ON 


AT compatible 
and twice as 
fast, $6,499 
desktop unit 

packs minicomputer 
power. 


BY BILL HOWARD 


The torch has been passed. Or at 
least fumbled by IBM and 


scooped up by Compaq. 


At a price 20 percent higher | 


than IBM's fastest PC AT, the 
$6,499 Compaq Deskpro 386 
runs twice as fast as an AT today 
and holds the promise of being 
as much as ten times faster next 
year with the development of 
multitasking software opti- 
mized to Compagq's 32-bit Intel 
80386 processor. 

The best way to think of the 
Deskpro 386, at the risk of trivi- 
alizing an exhaustive year of de- 


velopment, is to imagine a box | 
Deskpro | 
286—but with the 286 proces- | 


like Compaq's 


sor replaced by a 386 and I to 10 
megabytes of static-column 
RAM (see sidebar, ** Why Com- 
pag Chose Static-Column RAM 


| server and for Al applica- 


Compag's Deskpro 386 is tar- 
geted at power users, software 
developers, CAD, small busi- 
ness applications running un- 
der Xeniv, as a network file 


tions. Except for the 32-bit ex- 
pansion slot used for I- 
10 megabytes of stance 
column RAM, the Desk- 
pre cecepts most cur- 
rent PC and AT acces- 
sortes. Avatlable 
options include EGA 
graphics, a 130-Mhyte 
hard disk and an 80287 
math coprocessor 


for the Deskpro 386°") that 
feeds memory to the CPU in a 
32-bit-wide path instead of the 





wT 


ba + reece 2 =e 
UN aan 





8- and 16-bit paths of PCs and 
ATs. 


(continued on next page) 





First Choice Integrates 
Ease, Economy, Options 


PEL Hayoxon | 


BY ALFRED POOR 


With prices for PC compatibles 
dropping almost daily, the base 
of first-time users is growing 
rapidly. At the same time, expe- 
rienced users are pushing their 
PCs to new heights of sophisti- 
cation. 

To satisfy the demand for 
software powerful enough to re- 
alize the high expectations of 
these beginners, software pub- 
lishers are pressed to deliver 
muscular programs that won't 


break the budget of someone 
who paid less than $1,000 for a 
system. 

From Software Publishing, 
the champion of the novice 
user, comes PFS:First Choice, 
an integrated program for be- 
ginners. After building an em- 
pire with programs that traded 
off complexity for ease of use, 
the PFS people have crammed 
word processing, spreadsheet, 
file management, and commu- 
nications features into a single 
tightly integrated unit for about 
$150. 

The program comes with an 


elegant manual that is among 
the best we've seen. A 55-page 
tutorial, supported by a dozen 
sample files on the program 
disks, serves both to guide you 
through the exercises and to 
help you set up your own appli- 
cations. 


Fast Word Processor 


The word processor is re- | 


markably fast. Although if you 
type too quickly, it simply ig- 
nores the keystrokes that it can't 
handle. It automatically refor- 
mats and repaginates as you 

(continued on page 35) 
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HANDS-ON INDEX 


CDMPAQ DESKPRO 386 
First 32-bit PC arrives on 
the market .. 2238 


PFS:FIRST CHOICE 
Four applications, $149 . 33 


SAFETY NET 


File insurance so. 


ALL ABOARD 








EGA EME elise, 20 
AUTOCAD 2.5 


A few steps forward, one 
long step back ccccssseaee 9 


THE TRANSLATOR 
Converts Turbo code ses. 52 


19-INCH MONITERM 
DISPLAY 


Sharp enough for desktop 
Publishing ecccccescceceee 









All times In seconds and decimal sec- 
is. Graph shows results normalized 
inst the IBM 8-MHz PC AT, where the 

Al's resutts equal 100. 





di . 

and trigonometne functions. The test 
ram uses the floati int lil 

Frewoed with Microsoft 3.0. a 


Compag 386 


(continued from preceding page) 


The 386 hard disks are bigger 
and faster (40 or 130 mega- 
bytes), a made-for-Compaq 
EGA monitor and EGA board 
are a $1,400 option, the wimpy 
10-megabyte tape backup op- 
tion is now a more-muscular 40 
megabytes, and the Compaq- 
trademark soft-touch keyboard 
has been expanded to 101 keys, 
the same as on the new PC AT. 

Compaq added the new Mi- 
| crosoft InPort mouse connector 
| that doesn't steal a serial port 
and wrote a software driver to 
emulate the Lotus/Intel/Mi- 
crosoft expanded memory 
specification. Everything else is 
industry standard—seven of the 
eight expansion board slots; the 
serial, parallel, disk drive, and 
video I/O ports; and Compagq’s 
**Rock of Gibralter’ rugged- 

















The much anticipated Intel 80386 opens 
the way for larger RAM. faster process- 
ing speeds and true multitasking on PCs. 








Norton's sa used speed 

pent tye: Melts te 

eee areepecaigy sical as tht NEC 
and the 80286. 


The 128K NOP benchmark test is de- 
tomy aes bre ti weanthng, 
Memory access time imizi 

differences in and te 


16.72 15.17 


Compatibility Foremost 

The Deskpro 386 is at once a 
daring step for Compaq and a 
conservative move. While the 
Deskpro 386 is the first 80386- 
based machine to get to mar- 
ket—beating even the ‘‘garage 
shops,’’ as Compag calls the 
PC's Limited crowd of comput- 
er manufacturers—it’s built to 
be completely compatible with 
the 8088-based PC and the 
80286-based PC AT. Compaq, 
remember, is the kind of com- 
pany that, if IBM painted a 
green racing stripe on the side of 
its family of personal comput- 
ers, would match the color ex- 
actly and add a protective clear 
coat for extra ruggedness. 


Single 32-bit Port 

Why just one 32-bit port? 
Compaq argues convincingly 
that 1/O interfaces—printers, 
modems, monitors, disk drives 
—don't transfer data fast 
enough to require anything be- 
yond the existing 8- and 16-bit 
data paths. True, the EGA can 
be a slug running through the 8- 
bit path IBM specifies, but fu- 
ture graphics cards may resolve 
the problem through a dedicated 
display processor, not a wider 
bus slot. 

So rather than try to seta fast- 
er graphics standard that IBM 
would be sure to ignore, the 
$599 Compaq EGA card (based 
on Chips and Technologies’ 
















| Running software written for 8088-based PCs, the Deskpro 386 is about twice as fast as 1BM' s new 8-MHz AT and just about even with PC's Limited 286 16, which runs at the 
| same 16-MHz clock speed as the Deskpro 386. It's expected that a 386 PC running 32-bit software could perform ten times faster than an AT. 


EGA CHIPSet) copies its ROM 
information into the Deskpro’s 
faster 32-bit RAM memory. 
TTY scrolling is twice as fast as 
with other EGAs. Other EGA 
cards work in the Deskpro 386, 
but without the ability to relo- 
cate the ROM code. 


Compaq believes the LIM 
expanded memory specification 
is more than a short-term phe- 
nomenon. The Compaq Ex- 
panded Memory Manager 
(CEMM) software utility allows 
extended memory to be used as 
expanded memory. 


































10 megabytes. 


options? 


and complex support logic. 


like static RAM operations. 


the cost of adynamic RAM. 





Why Compaq Chose Static-Column 
RAM for the Deskpro 386 


To keep up with the speed of the Deskpro 386 processor, Com- 
pag opted to use static-column RAM mounted on a 32-bit expan- 
sion card in slot 1 (not on the motherboard). The board holds I to 


What's static-column RAM, and what were Compaq’s other 


Static (not static-column) RAM is the fastest and usually the 
most expensive type of RAM available. Dynamic RAM, used on 
most PCs, costs less but is slower and must be periodically re- 
freshed, which is an added overhead. 

Caching is one technique whereby static and dynamic RAM 
are mixed to improve speed and decrease cost. Caching is used 
on all major mainframes, but it requires very fast static RAMs 


Data in a dynamic RAM is accessed by presenting the top 
| (row) and then the bottom (column) half of a memory address. 
Static-column RAM is dynamic RAM that acts like a static RAM 
after the row address has been presented. An initial access takes 
the same time as dynamic RAM, but subsequent accesses are 


Compaq chose static-column RAM because the 80386 uses 
an instruction queue that it tries to keep full. The combination of 
the 80386 chip and static-column RAM turns out to be very cost 
effective when compared with static RAM, dynamic RAM, ora 
cache-based system. It has most of the speed of a static RAM at 


—William G. Wong 
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The Deskpro 386 box is much like the 286’ s, but tt holds seven 16-bis expansion slots 
ond one 32-bit stot. The model 40 includes a 40-Mbyte hord disk. 


Compared to a PC AT, the 
Deskpro 386 accomplished 
most PC Magazine Labs bench- 
mark test tasks twice as quickly. 
And while Compaq doesn’t see 
PC's Limited as a marketplace 
rival (‘‘l don't believe the 386 
world is where people want to 
take a risk to save a few hundred 
or a couple of thousand dol- 
lars," says Compaq’s president 
Rod Canion), the fact is that the 
$2,995, 80286-based, 16-MHz 
PC's Limited 286 16 runs neck 
and neck with the Deskpro 386 
on the benchmark tests. (PC’s 
Limited is currently working on 
a 386 machine, but it’s waiting 
to see what the Deskpro 386 is 


First Choice 
(continued from page 33) 


type, and shows page breaks on 
the screen. 

The program makes some 
concessions to the novice user. 
You cannot search and replace 
for end-of-line carriage returns 
or strings of spaces. It defaults 
to overstrike mode (which I find 
that most beginners prefer), but 
switches to an insert mode. The 
mail-merge and spelling check- 
er features are easy to use. 


Slow Spreadsheet 

The spreadsheet module is 
Not as easy to use or as fast as I 
might have hoped. Entering for- 
mulas can be a chore. You can 


assign titles to cells, but that | 


only helps somewhat. You can 





like so it can have a target.) 

The difference between 286 
and 386 machines lies in the fu- 
ture, where software written for 
32-bit chips could make 386 
machines ten times faster than 
an AT. Compaq believes that 
software written for a DOS 5 
protected-mode environment 
may be targeted only at 386, not 
286, machines. 

In addition to DOS 3.1 
(patched to support Compaq’s 
bigger Winchesters), the Desk- 
pro 386 will run on Xenix Sys- 
tem V/286, which should en- 
courage the porting of UNIX- 
based minicomputer software. 
Compag is careful to say that the | 





copy one or more cells ata time, 
but only to a single destination; 
you cannot copy a cell into a 
range of cells. Some functions 
are slow; for example, the 
screen freezes for 3 seconds to 
jump to a new screen. 

PFS:First Choice took 33 
seconds to recalculate a 10- by 
100-cell sheet, where top-level 
integrated packages take be- 
tween 5 and 20 seconds, a speed 
that should be acceptable to be- 
ginners. 

The spreadsheet does have 
some graceful features. It allo- 
cates a separate column and row 
for left-margin labels and top- 
row headings and allows long 
cell labels to spill into the adja- 
cent cell and beyond. If the nu- 
meric contents of a cell are too 
large to fit, the column width 
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machine has the power of a 
minicomputer in a desktop unit, 
rather than declare it an out-and- 
out mini. ]f Compaq is this care- 
ful, imagine how gingerly IBM 
will position its 386 entry to 
avoid cannibalizing System/38 
sales! 

In buying a Deskpro 386, 
you're getting incredible power 


Compaq Deskpro 386 

Model 40 

Compaq Deskpro 386 

Model 130 

Compaq Corp. 

20555 FM 149 

Houston, TX 77070 

(800) 231-0900 

List Price: Model 40 with 1 
Mbyte of RAM, 1.2-Mbyte disk 
drive, parallel and serial ports, 
101-key keyboard, 40-Mbyte 
hard disk, $6,499; Model 130 
with 130-Mbyte hard disk, 
$8,799. EGA monitor, $799, 
EGA card, $599; 1 Mbyte of 
RAM upgrade kit, $549, 4 
Mbytes of RAM upgrade, 
$2,699, 1- to 2-Mbyte 32-bit 
memory expansion board (with 
1 Mbyte of RAM), $849; 4- to 
8-Mbyte memory expansion 
board (with | Mbyte of RAM), 
$2,999, 8-MHz 80287 math 


grows automatically so that you 
can see the entire result, you 
won't get a cryptic line of aster- 
isks in your *‘total"’ cell. 

One of the niftiest features is 
the “quick key,’ which auto- 
matically enters a value or for- 
mula into a series of adjacent 
cells as fast as you can move the 
cursor through them. This is 
similar to copying a cell in most 
spreadsheets, but the real trick 
comes when you type the name 
of a month or day into one of the 
heading cells. Invoking the 
quick key with certain se- 
quences allows you to fill in the 
subsequent cells with the other 
names in the sequence, again 
just by moving the cursor. Say 
“‘Jan,’* and it puts in ‘‘Feb,”’ 
**Mar,”’ and so on. Type *‘Jan- 
uary"' and it spells the months. 
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and capability while risking that 
IBM may do something differ- 
ent. But IBM is taking a risk, 
too, that any incompatibility 
with a DOS-standard 386 ma- 
chine may cut IBM off from the 
user base of 6 million 8088- and 
80286-based PCs. And even for 
IBM, that may be too big a 
risk. | 


BEA Get UF I LE 


coprocessor, $349; 40-Mbyte 
DC-2000 tape backup, $799, 
second 40-Mbyte disk drive, 
$2,199; 360K-byte disk drive, 
$225; 1.2-Mbyle disk drive, 
$275; amber monitor, $255, 
Compaq mono/graphics display 
adapter, $199. DOS 3.1, $85, 
Xenix System V/286, $599. 
Xenix Software Development 
System, $599. 

In Short: Well built and 
exceptionally PC compatitie, 
the first 32-bit 386-based PC is 
a screamer. Its speed makes 
most ATs look like slugs. 
Additional speed gains await a 
new generation of DOS or 
UNIX software. Compaq’s 
EGA card in the Deskpro 386 
tuns faster than anyone else's. 
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Easy Database 

The database has some inno- 
vative features. You create the 
data entry form as if you were 
editing a document. Then you 
save it, and any text to the left of 
a colon is used as a field label. 
You do not have to define field 
lengths, types, order, keys, or 
other mundane and esoteric de- 
tails required by other pack- 
ages. 

You can then open the ‘‘fold- 
er’’ and start adding records. If 
you fill up the space available 
between labels, the cursor will 
automatically advance to the 
next field. Alternatively, you 
can switch to insert mode and 
‘“‘push’’ the next label ahead; 
this makes the field contents 
practically as large as you want. 

(continued on next page) 








First Choice 


(continued from preceding page) 


Report and search options 
are adequate but not very flexi- 
ble. Partial and exact matches 
are allowed, but you are limited 
to one criterion per field and 
conditions can be combined 
only with a logical AND. There 
are a number of useful report 
options, but without any data 
entry validation at all, you can 
end up with mixed text and nu- 
meric values in a column that 
you are trying to add or average, 
which may not give you the in- 
tended results. 


Smooth Communications 
The telecommunications fea- 
tures are especially easy to use. 
The program comes with anum- 
ber nf on-line services set up in 


sample files, and all you need to | 


do is put in the appropriate 
phone number. 

PFS-First Choice can learn 
your sign-on procedure by 
‘*watching’* while you do it 
once. | tried this by signing on 
to MCI Mail via Tymnet. 
PFS:First Choice was able to 
log me on to MCI Mail on its 
first try without a single hitch 
after watching me do it (this op- 
eration took five passes to de- 
bug when | set up my favorite 
communications program). 





Passwords are encrypted, so 


you can't find them by looking 
in the PFS:First Choice files. 
PFS:First Choice supports 
text file and Xmodem file trans- 
fers. Your on-line session is 
buffered, letting you scroll back 
through data that has already 
been received even while you 
are continuing to receive new 
data. You may save the buffered 
data at any time: it gets saved as 
a document file that you can lat- 
er print and edit as you choose. 
You can make it work as an 
auto-dialer by highlighting a 


number in a database record and | 
| new **Professional Series”* 


telling the program to dial it. 


Gse t or 4 to choose a selection, and then press €4; Or press Fl for Help, 





PFS:First Choice’s spreadsheet allows easy transfer of files with the database or word 


Processor via ts clipboard system, 


SafetyNet: File Insurance 
For the Accident-Prone 


BY BARBARA KRASNOFF 


You may need SafetyNer only 
once. But if it does bail you out 
of a tight spot, you'll probably 
praise it as the best $49.95 you 
ever spent. The memory-resi- 
dent utility prevents accidental 
file erasure and can unformat a 


hard disk. Its greatest value may | 


be in giving managers the peace 
of mind they need to let acci- 
dent-prone support personnel 
work on their hard disk files. 
SafetyNet intercepts erase 
commands, keeping its own di- 
rectory of files that were deleted. 
For example, if you erase a 
72K-byte program while Safe- 


| tvNer is active, a peek at your 
DOS directory will tell you that 
you've got one less file, but ex- 
actly the samc number of bytes 
free. The file is still there—you 
just can’t see it until you load 
the program’s file manager. 
This slick, menu-driven pro- 
gram allows you to restore one 
or more *‘crased’’ files, perma- 
nently purge them, or ‘‘unfor- 
mat*’ a mistakenly reformatted 
hard disk. 

SafetyNet took about 10 min- 
utes to restore all the hard disk 
files, with all subdirectories in- 
tact, when tested on a 10-mega- 
byte hard disk with 5.7 mega- 
bytes spread over more than a 
dozen subdirectories. 

SafetyNet lets you switch the 


PFS-First Chaice tects you | 
work with only one file at a 
time, though it gives you ways 
to manipulate it easily. For ex- 
ample, a ‘*clipboard’’ (that you 
never see) holds the data from | 
one file while you call up anoth- 
er and transfer the contents from 
the first to the second. Also, you 
can jump fairly quickly from 
one file to another by using 
**bookmarks’* to hold your 
place ina file. 

In PFS:First Choice, Soft- 
ware Publishing has put togeth- 
er a package that is well suited 
to the needs of a neophyte. A 
that | 





{Select cells 

g-Erase selected cells 
selected “to clipboard 

Is to clipboard 


utility on and off, which is 
something you'll want to do of- 
ten. Because deleted files con- 
tinue to occupy disk spacc, 
you'll have to either perform 
regular housecleaning chores 
using SafetvNet’s utility, or 
learn tn turn SafetvNet off 
whenever you're positive about 
crasing a file. (If you need to re- 
cover a file after you've gone 
through SafetyNer’s double-de- 
letc proccss, unerase programs 
can still bail you out. } 

The program needs room to | 
work. If you're trying to delete 
files on anearly full floppy disk, 
you're likely to hang up your 
whole system. 

Otherwise, SafetyNet works | 
in an efficient and no-nonsense | 
manner. Expert users who de- 
mand functional speed should 
steer clear. But if you'll breathe 
easicr knowing that no one will 
be able to erase all of your ac- 









































PFS:First Choice 

Software Publishing Corp. 

1901 Landings Dr. 

Mountain View, CA 94039 
(415) 962-8910 

List Price: $149 until Dec. 31; 
$199 thereafter 
Requirements: 256K RAM, 
two disk drives recommended, 
DOS 2.0 or later. 

In Short: This entry-level inte- 
grated package offers a beginner 
the features needed for most 
business tasks. The word pro- 
cessor serves as the conceptual 
basis for the rest of the modules, 
of which the spreadsheet is the 
weakest link. 
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uses a similar interface will of- 
fer an upward migration path to 
more-powerful software. 

It will be interesting to see 
whether new users will stick 
with integrated systems when 
they grow out of this starter’s 
package or move up to separate 
standalone programs. In any 
event, here is a package that you 
can recommend to friends try- 
ingtomakeafirstchoicc, a 


: 


counts receivable files while 
you're at lunch, then SafervNet 
is nice to have sitting in memo- 

ize 


Westlake Data Corp. 

P.O. Box 1711 

Austin, TX 78767 

(512) 474-4666 

List Price: $49.95 

Requires: 128K RAM, DOS 
2.0 of later. 

In Short: A well-designed utili- 
ty that prevents files from being 
permanently erased during any 
delete operation. Not copy pro- 
tected, 
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In*a* Vision 
"a marvelous little CAD system 


Listen To What The Critics Are Saying About In‘a*Vision 


PC Magazine 









PC Week September 1985 
“Stands out from the crowd." "It has the makings of a winner." 


InfoWorld February 1986 
"In*a*Vision is very easy-to-learn and easy-to-use." 

PC Magazine March 1986 
“Fast, accurate and fun to use." "Excellent template system." 


Computer Buyers Guide March 1986 
"A remarkable value." "Fast and easy to learn." 

















"The spooling mechanism is a 
real timesaver." 


"In*a* Vision is so easy to learn 
that its menu bar will tempt you 


Prev: Versatility. Ease. All 
of these add up to perform- 









ance. And performance is what PC Magazine | to begin using it without even 
In*a* Vision is all about. “The system is ideal for the kind reading the documentation." 
Power! of fine detail work that engi- "The program's use is intuitive." 
‘ neers, draftsmen and designers InfoWorld 
"What surprised us was how demand." Order Now! 
fast In*a*Vision works." Computer Buyers Guide rder Now. 
PC Magazine 1-800-272-3729 








“Even complex command 


Yes, 1 want to improve my CAD performance 
sequences are generated with 


v, 
yp Tent bicaza Jetcet 
3 with In*a°Vision. 


(e396 7e Nefic—2a || 2 
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lightning speed." | See Wecrc eecf ® | "| |__| [Please send me __ copies at $495 each 
ee : | fac=i be=70 Ietie=a0-0 eS Optional Clip Art 
"This is arguably the first piece OM) rane = =< I (two disketis) scoala $39.95 each. 
of software that fully utilizes fico3_Whica7e Wiener ale | 3 lenclose: [7] Check [[] Money Order 
the power of the AT." a cee Coa) a | Credit (CC) visa [[] Mastercard 
Computer Buyers Guide ee fe em : ea (L] Amer. Exp. 













Ease! 
“An hour with In*a* Vision and 
even the most devoted MAC 
fan will be a convert." 































PC Magazine 

“The program is quickly mas- 

tered; intuitive quickness is 

what this system is all about." 

M3 , Credit Card No. Exp. Date 

sat The program's ease-of-use and a . 

Versatility! speedy execution allow you to Te ee itoae tr he. 
"In*a*Vision's text provisions | concentrate on design..." Richardson, TX 7508 - 
are flexible and impressive." Computer Buyers Guide Ee ee 


Runs with or without Microsoft Windows 
In*a*Vision and output at 300 DPI. The Picture of Success 512K recommended. 
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FIRST LOOKS 


@ PC UPDATE @ PEGGY GAVAN AND DAVID GRAY 





Ashton-Tate dropped copy protection from all its U.S. products. 
To discourage piracy, the nonprotected products will have custom 
sign-on screens requiring users to enter their name and company 
name at installation. The upgrade from dBASE Ill Plus is $45 from 
Ashton-Tate, with sliding scales for quantity upgrades or upgrades 
from dBASE iI, The company also initiated a series of programs to 
bolster support and service, including a $4,000 Corporate Support 
Program, two plans for software maintenance, and four options for 
noncorporate Spport. 


Lotus Developettat Comp also epee a pict: but ona 
far more restricted scale. Corporate users of /-2-3 who have a Lo- 
tus-approved antipiracy program and who upgrade 100 or more 
copies of /-2-3 simultaneously will get an unprotection disk. 
Companies that previously upgraded 100 or more copies will also 
receive the disk. A similar plan will be in effect with the next up- 
grade of Symphony. Who’s out of luck? Single users and companies 
that upgrade fewer than 100 copies at a time, even if the total ex- 
ceeds 100. They'll still have to cope with copy protection or use 









Cops Protection: Then and Now 





_ Program 


Microsott Word 


Tyearago Today 





~ MultiMate 
__WordStar 
n WordPe artect r 
ae base Senes 5000 = 
BASE Ill Plus e 
_ Lotuss 1-2-3 e e 












SuperCal 
SideKick 
__Prokey 
AutoCAD 
Fl ght Simu to 





UNLOCKING SOFTWARE: The trend toward remaving copy protection has acceler- 
ated in the last year. Curiously, AutoCAD is the only significant product to add copy 
protection. SideKick is the only one of the sample group that sells a copy- protected ver- 
sion ata lower price. Lotus has unlocked only for volume buyers. 


third-party copy-protection strippers, such as Transec’s Unlock. 
Lotus also announced a series of support and training programs, 
called the Multi-Value Plan, and said it will offer unprotected ver- 
sions of {-2-3 to government agencies, such as the Department of 
Defense, which won't Est peer software. 
* 
Javelln Software orp. Hanae copy protection ffomi its Javelin 
business analysis and reporting software, effective with its first 
shipments of Javelin, Release 1.1. The program will flash custom 
sign-on screens to discourage software piracy. Added features of 
Release 1.1 include increased data-sharing capabilities, optional in- 
stallation on networks, and 16 times the applications capacity of Re- 
lease 1.0. Registered Javelin, Release 1.0, users can upgrade to Re- 
lease 1.1 for $20. 
* * * 


* * 








Peachtree Software bundled cight accounting software packages 
into one product, called The Complete Business Accounting System. 
Previously, the cight programs each cost $595, the bundled package 
retails for $199. Annual tax-code revision upgrades also cost $199. | 
The new ensemble drops the 90-day support plan in favor of a pay- 


as-you-go an in which siglo Cae $1 Per minute. 
* 


Leading Edge Hater Products has aed several features to its 
Model D personal computer, renaming it the Model D Enhanced. 
The $1 ,495 PC-compatible now comes standard with 512K bytes of 
RAM, an internal modem, and a software package with word pro- 
cessing, a spreadsheet, and a spelling checker, plus dual 360K flop- 
pies and a monochrome monitor with Hercules emulation. 

* * 


* * * 

The Software Link has dropped copy protection from its MultiLink 
Advanced, Version 4.0. The new version increases the maximum 
number of users supported by one IBM AT or compatible from 9 to 
17, allows MultiLink Advanced bulletin boards to run at 2,400 bits 
per second, and offers file-locking and color/graphics support. Up- 
grades are free to users who purchased Version 3.03 30 days prior to 
the Version 4.0 release and $100 for others. 


* * * * * 
PopDrop, Version 2.0, from InfoStructures has a command exten- 
sion to remove memory-resident programs with a batch file and a 
view command to display the space occupied by each layer of pro- 
grams in memory. Upgrades of the $19.95 program cost $6.95, plus 
$3 shipping and handling. 

* 


* * * * 

Monitors featuring Zenith’s flat-tension mask technology, which 
markedly reduces glare, won't be available until well into 1987. Ze- 
nith announced the technology earlier this year and showed proto- 
types of the flat-screened monitors, including one version with a 
touch-sensitive screen, at the SigGraph convention in Dallas in Au- 
gust. But significant quantities won't be available until the second 
or third quarter of 1987, Zenith officials said. Later, the technology 
may find its way into ™ sets as well: 


In brief: Toshiba Ania will pails Borland Inieristtioal soft- 
ware with its portables. The $4,499 T3100 will come with SideKick 
($84.95 retail) and SuperKey ($69.95), the T1100 Plus, which sells 
for $2,399 with 640K bytes of RAM and $1,999 with 256K, will 
now include SideXick...Personics Corp. is offering owners of 
Turner Hall Publishing’s Nofe-It a trade-in deal on the program. 
Copies of SmartNotes, the $79.95 screen-annotation program from 
Personics, will be swapped for a copy of Note-i and $39.95...Su- 
perCalc users who purchase Computer Associates’ maintenance 
plan will receive a free upgrade to SuperCalc4. The plan provides 
technical support, free upgrades, and emergency telephone support. 
Prices start at $150 a year...Brown Bag Software is shipping Ver- 
sion 2.0 of the $69.95 Homebase. Upgrades are $34.95...Micro 
Data Base Systems will introduce KnowledgeMan/2, Versioo 2.01, 
by offering an optional bonus of $325 worth of free software—K- 
Mouse, K-Paint, and K-Graph—to buyers. The price remains at 
$695, with upgrade costs yet to be determined. ..Two additional 
font types have been added to Enertronics’ EnerGraphics, Version 
2.0, and will be shipped to all registered users at no cost... Version 
3.0 of The Spreadsheet Auditor from Consumers Software has 
several new features, including interactive error checking, en- 
hanced sideways printing, and no copy protection. Upgrades are 
free to users who purchased Version 2.0 betweeo April 1 and Au- 
gust ] and $30 for other registered users... Broderbond Software up- 
graded Bank Street Writer to Bank Street Writer Plus. Enhance- 
ments include a spelling corrector, an on-line thesaurus, hard-disk 
compatibility, and pull-down menus. Upgrades cost $30. Pt 
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Maynard Has A 
Little Surprise 
For IBM PC Users. 


Surprise,” Maynard’s new high-speed board increases 
your IBM PC’s* speed up to 2'4 times, and 
doesn’t take up an expansion slot! 









the PC's speed to 2.6 
at's over 214 times its 


normal speed 
249 | 
suggested 
Hi retail price 


@ increases PC speed up to 212 
times! 

e doesn’t use an expansion slot! 

installs in seconds! 

© works with the IBM PC and XT, 
Compaq, and NCR Model 4*! 

® surprisingly low cost! 

Available at the finest computer stores. 
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=:<. Maynard Electronics 
Shaping tomorrow’s technology. 

460 E. Semoran Bivd., Casselberry, FL 32707 305/331-6402 


“| just calculated my Lotus spreadsheet in a “Maynard's Surprise jum 
fraction of the time it used to take! Maynard's new on the Norton A pa The 
Surprise is fast!" brs 












“{ installed Maynard's Surprise even though ! 
didn't have any expansion slots feft! Was | 
surprised! Now my PC's faster than ever!° 






TOM EC Bre 7 are rocernees 0 Kuerimagne But aes Mectinen: Compan 
araderark Corea Computer Comparator 1s a trademark 
Corporahon Prices for Compaq and NCR Model 4 are shohity higher 





Tallgrass wants 
_ toput a bug 
in yOur system. 


20 or 
€ 


40 Megab 


mes in a lot ¢ 


fordabl 


191 





available in compact external pack- 
ages as well. And every system 1s cov- 
ered by a one-year limited warranty. 


Fast. The Grasshopper flies 
through backup functions with a 750 
Kb/s data transfer rate, 50% faster 
than other budget alternatives. 

Both the new 40 Megabyte stor- 
age system and the onginal 20 Mega- 
byte Grasshopper offer logic circuitry 





absolute min1 
XTREE™ dire 


> ETTOL 


Sol 


mficant Our u tique Daa Recon 
struction Code™ means you know 
your backup will be there to be 
up. Every bit of it. 

Only Tallgrass can put this tape 


backup reliability into your PC. Because 


Tallgrass incorporates a dedica 
controller that maximizes the capa- 
bilties of the tape storage medium. 
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TALLGRASS 


/; Y] TECHNOLOGIES 
Y 11100 W. 82nd Street 


Overland Park, KS 66214 












Tape Backup: irwin, 
Portable Solutions Offer 
40- to 60-Megabyte Options 
Two companies offer tape- 
backup solutions in the 40- to 
60-megabyte range for custom- 
ers with special needs. 

For users with little desk 
space to spare, Irwin Magne- 
tics is shipping its 400 Series 
Backup external tape system. 
Measuring 2 inches wide by 7 
inches deep, the small-footprint 
series consists of the 10-mega- 
byte $799 Model 410 and 20- 
megabyte $950 Model 420 for 
PC and XT compatibles and the 
20-megabyte $950 Model 425 
and 40-megabyte $1,095 Model 


7 J 


Autodesk Sells Low-Cost 
Drawing Program; Files 
Compatible with AutoCAD 
Autodesk, producer of Auto- 
CAD, has announced a low- 
cost, low-end drawing package 
whose vector-based files are up- 
wardly compatible with the 
computer-aided design pack- 
age. AutoSketch, at $79.95, of- 
fers full drawing and editing 
features (up to 256 layers), plus 
a user interface that includes 
pull-down menus and dialog 
boxes. 

AutoSketch supports 1BM's 
CGA (in monochrome) and 
EGA standards, as well as the 
Hercules Monochrome Display 
Adapter. Output devices in- 
clude any Hewlett-Packard or 
Houston Instrument compatible 
plotter, as well as some dot ma- 
trix printers. 

List Price: AutoSketch, $79.95. 
Requires: 384K RAM, compatible 
graphics card and monitor, mouse. 
Autodesk Inc., 2320 Marinship 
Way, Sausalito, CA 94965, (415) 
332-2344. 
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Portoble Solutions’ $1695 
BP45 +, a60-megabyte 
external tape-backup 
System, ts designed 
for portabilir 


445 for AT compatibles. 
Traveling or multiple-ma- 
chine backup needs are ad- 
dressed by Portable Solutions’ 
$1,695 BP45+, a PC/XT/AT/ 
compatible 60-megabyte exter- 
nal system that is designed for 
easy installation and portability. 
The BP45+ offers both file-by- 
file and disk-image backup and 
restore and comes with Survival 
menu-driven backup software 
and a |-year warranty. 

List Price: Model 410, $799; 
Model 420 and Model 425, $950, 
Model 445, $1,095, Irwin 
Magnetics Inc., 2311 Green Rd., 
Ann Arbor, Ml 48105; (313) 996- 
3300, 
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List Price: BP45+ , $1,695. 
Portable Solutions Inc., 1701 
Directors Blvd., #250, Austin, TX 
78744; (512) 448-4965. 
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Priced from $799 to $1,095, lrwin Magnetics’ 400 Series tape- backup units are smoll- 
footprint, 10- 1040-megabyte systems for PCs, XTs, and ATs. 
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Seattle Computer } 
Ships Seattie-DOS 3.1; | 
identical to MS-DOS 3.1 

In one of the more offbeat recent 
product announcements, Seat- 
tle Computer announced the | 
availability of its version of | 
DOS 3.1, Seattle-DOS 3.1. Se- | 
attle-DOS 3.1 is identical to its | 
Microsoft counterpart in all but 
a few respects: the BIOS, a few 


Lowest-Priced 80286-based 
Computer Ever: $995 SAM 
3001 from HiTech International 


AT-compatible computers 
just broke the $1,000 price 
barrier. HiTech Interna- 
tlonal has introduced the 
80286-based, $995 SAM 
3001. Featuring switchable 
6- and 8-MHz clock speeds, 
the SAM 3001 also includes 
640K bytes of on-board 


. 


RAM, a 1,2-megabyte flop- 
py disk drive, two serial 
ports, one parallel port, and 
a CGA-compatible col- 
or/graphics adapter (but no 
monitor). Also available for 
$1,595 is an enhanced ver- 
sion that includes a 30- 
megabyte hard disk and an 
amber monitor as standard 
equipment. 

List Price: SAM 3001, $995, 
enhanced model, $1,595. Hi- 
Tech International, 1180-M 
Miraloma Way, Sunnyvale, CA 
94086, (408) 738-0601. 
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HiTech International's 
$995 SAM 3001 is the first 
80286-based AT compatible 

to cost less than $1 000. 











advanced utility programs, and 
the $35 price tag. 

The original creators of DOS 
obtained a terrific deal for their 
creation, sort of: a perpetual, 
royalty-free licence for all past 
and future versions of DOS as 
part of its original sales agree- 
ment with Microsoft. The 
catch? Seattle Computer can le- 
gally sell DOS only to purchas- 
ers of its hardware, which must 
include a CPU. Seattle Comput- 
er solves that by offering a $20 
8088 or 8086 CPU module, the 
one-time purchase of which en- 
titles customers to all future 
DOS updates. 

List Price; Seattle-DOS 3. t, $35; 
CPU module, $20. Seattle 
Computer, 7649 S. 180th St., Kent, 
WA 98032; (800) 331-0246; (206) 
251-0246 (in Wash. }. 
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Smart Communications 
Coniroiier Featuros 

Call Logging, Security 
Computer Accessories’ 
$499.95 Private Access is a 
smart communications manager 
that connects between PC and 
modem, controlling system ac- 
cess, logging calls, and allow- 
ing remote power-on and -off. 
Designed for any application 
where remote access to a PC or 
network is required, Private Ac- 
cess can be programmed for as 
many as 100 users, each with 


























passwords and access levels. 
These users can call in and enter 
their user name and password, 
and Private Access can be set to 
power up the PC and call them 
back. 

Also able to log all incoming 
and outgoing calls, Private Ac- 
cess works with any Hayes- 
compatible modem and can be 
accessed through any standard 
communications software. 

List Price: Private Access, 
$499.95. Computer Accessories 
Corp., 6610 Nancy Ridge Dr., San 
Diego, CA 92121; (619) 457-5500. 
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Two Companies Debut 386 
Software Deveiopment 
Systems: Assembler, LISP 
Gold Hill Computers has in- 
troduced two bundled products 
based on Intel's 32-bit 80386 
CPU: a 386-based XT- and AT- 
compatible plug-in card for 
software designers and a LISP 
implementation that takes ad- 
vantage of the chip’s advanced | 
features. 

The 386 Humming Board and 
GCLISP 386 Developer pack- 
age, at $7,000, is aimed at soft- 
ware developers who want to | 
get a jump on developing ex- 
pert-system and artificial-intel- 
ligence applications to run on 
forthcoming machines. 

Running at a clock speed of 
16 MHz, the 386 Humming- 
Board contains 6 megabytes of 



























tions to its popular Microline se- 
ties of dot matrix printers. 

The Microline $499 80-col- 
umn 192 Plus and $749 132-col- 
umn 193 Plus replace Okidata's 
$699 192 and $499 193 nine-pin 
line of printers. Both printers 
feature four print modes: a new 
high-speed draft, whieh Oki- 


Okidata’ s $1 499 Microtine 294 isa 
high-speed, wide-carriage dot matrix 
printer with a dual nine-pin printhead. 
Okidata claims 272 characters per sec- 
ond of effective throughput for this unit. 


RAM using 256K-bit RAM 
chips and can be expanded to up 
to 24 megabytes using 1-mega- 
bit chips. Both configurations 
address memory via a 32-bit 
data path. The GCLISP 386 De- 
veloper can directly address up 
to 16 megabytes of RAM and 
includes a LISP compiler, an | 
editor, and a tutorial. 

Also available for forward- 
thinking software developers is | 
Phar Lap Software's $495 
386/ASM package, an assem- | 
bly language development sys- 
tem that is compatible with 
macro assemblers for the entire 
8086 line of CPU chips. 

List Price: 386 HummingBoard 
and GCLISP 386 Developer, 
$7,000. Gold Hill Computers Inc., 
163 Harvard St., Cambridge. MA 
02193; (617) 492-2071. 
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List Price: 386/ASM. $495. Phar 
Lap Software Inc., 60 Aberdeen 
Ave., Cambridge, MA 02138; 
(617) 661-1510. 
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Palantir Software Writes 
Database Program to Work 
With Microsoft Windows 
Adding to the recent flood of 
products designed to work un- 
der Microsoft Windows’ graph- 
ics-based operating system in- 





terface, Palantir Software has 


Windows Filer lets Windows us- 







Okidata Expands Dot Matrix 
Printer Line to include Nine-Pin 
and Dual Nine-Pin Models 


Okidata is shipping three addi- | data rates at 200 characters per 
second; a utility mode, rated at 
160 cps; an emphasized/en- 








CalComp's $6,045 1041GT is an eight-pen D- 


size plotter that features automatic pen-capping 














CalComp’s $6,945 1041GT 
eight-pen roller-bed plotter, de- 
signed for CAD and engincer- 
ing environments, aceommo- 
dates A- to D-size paper or film. 
Featuring a claimed plotting 
speed of 24 inches per second, 
acceleration of 1.2g, and reso- 
lution of 0.0005 inches, the 
ers create custom data-entry 
forms and reports, perform cal- 
culations, do complex sorts, 
and combine graphics with 
data. Windows Filer can also 
share data with other Windows 


_ applications and can perform te- 
announced Windows Filer. | 


dious, time-consuming tasks 
like sorts and indexes of large 


hanced mode, rated at 80 eps; 
and a near-letter-quality mode, 
rated at 40 cps. 

Both printers also feature 
both platen-pin and single-cut- 
sheet paper feeds, front-panel 
menu-selectable 1BM Graphics 
Printer and Proprinter emula- 
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and nonvolatile setup memory. 


CalComp Unveils Fast Eight-Pen 
D-Size Plotter for CAD and 
Engineering Applications 


1041GT uses automatic pen- 
capping techniques and nonvol- 
atile setup memory. 

List Price: $6,045. CalComp, 

2411 W. La Pama Ave., Anaheim, 
CA 92801; (714) 821-2142. 
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databases in the background un- 
der Windows. 

List Price: $145. Requires: 
Microsoft Windows. Palantir 
Software, 12777 Jones Rd., #100, 
Houston, TX 77070; (713) 955- 
8880. 
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tion, and Okifont font-selection 
software. 

Okidata elaims actual 
throughput speeds (as opposed 
to maximum printhead speeds) 
of up to 120 lines per minute at 
136 characters per line, or 272 
cps, for its $1,499 Microline 
294. Achieving this speed using 
dual nine-pin printhead technol- 
ogy, the 294 emulates other 
printers through plug-in person- 
ality modules; one module is in- 
cluded in the purchase price. 
List Price: Microline 192 Plus, 
$499; Microline 193 Plus, $749; 
Microline 294, $1,499. Okidata, 
532 Fellowship Rd., Mt. Laurel, NJ 
08054; (609) 235-2600. 
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Your Hardware and Software Source 


Low Prices are BORN Here, 
RAISED Elsewhere 
* NO CHARGE FOR VISA AND MASTERCARD x 


*OUR CUSTOMERS HAVE RATED US #1 IN PRICE & DELIVERY * 
* PURCHASE ORDERS ACCEPTED — ASK FOR NATIONAL ACCOUNTS * 





AIR EXPRESS SHIPPING 
You Pay the 
We Pay the Air 


They're: & On Special 
With Prices To LOW To Print 






Lowest Prices On MICROSOFT. 


Products Ask Your Sales Rep. for Current Titles 


INNOVATIVE SOFTWARE 
Smart System 3.0 


5 ADS: 3 — ee 
Chartmaster . . 

Click Art Pubusher 
Diagram Master 
Enercharts. . 
Energraphics 2 

Gem Graph. 

Gem Word Chart 
Genenc CAD w/Dot Pot 
Harvard Presertaon Graph 218 
In-A-Vison . am . 209 
Microsoft Buss Mouse 












$88 Ready . 
48 Samra Word Il 
72 Samna Word Pius 
















48 = Mulumate Advantage . . . . 
PFS Write w/Spell Checker. 





+ 17 Bas Comper {Microsoft| 2 $219 Word Perfect Ver #1) 00... eee 
58 © Compier {Microsoft [249 Wordstar Tutor 331... eee 

¢ 306 0 Wordstar Pro Pack 331............ 

195 Wordsar 200020 ....- 0. see eae 
242 Wordstar 2000 Pus 20... eee 
Word Witatd’. ss) a © amu ante 























R Base 5000 System V. ? 329 
5599 Reflex... a2 Fight Smulator . 

















91 Mastertype 
4g ‘Mind Prober . 
PC logo... 
Turbo Tutor il... 
sie Typing Instructor 
One Wie Pius 1 a $262 Typmg Tito hs 
One Write ARAP Pay 1B Gene AU 
pol Miler erage ans "399 Dottars & Sense wiForcast 
Co OE Manas acti teint EELS Home Accountant Pius. 
288 €a Totuas Managing Your Money 
369 ea 
Absbty $55 
Enable + 319 CompuServe Searter K 
Copy lt Oppon 8 +375 Framework Il » Ca Crosstalk XVI. 
Masterpiece + Wh Open Access . 195 Microsoft Access 
Masterprece Plu 113 Smart Software System... 379 PFS Access 
Microsoft Mach 10... - 335. Smart Software System Lan Pack +. 199 Remote... 
Summasketch 12x12 Tablet I GEO icerris wie te Cail Smartcom ti 





Call For Name Brand Popular Software Now on Special. 














«= 1-800-426-6659 













































































Vr... Turbo PC/XT 


256K Memory, One 360K Brand Name Foppy Dave 
135 Watt Power Supply Sbde Case AT Style Keyboard, 
4-8 MH, Clock Speed. Keyooard Selectable} 8 Expareson Slots 


a 


Over $200 worth of 
Paperback Software Programs 


with each system 


Turbo PC/XT w/254K & | Drive 
Turbo POXT wié40K & | Drive . 
Turbo POXT wi640K & 2 Drives 
Turbo PO/XT wi640K, | Drive & 20 MG . 
MonGraphics Card with Software 
and Parallel Printer Port 
Color Card 
with Parallel Panter Port 
Muitifunction Card woftware 
Amber Monitor (TTY. . . . 
Amber Monitor w/Swavel Tilt 
Color Monitor (RGB}. . . 
Sega Enhanced Graphics Card 
VO Card (Serial/Parallel) 


VO Card (SerialClock Calendar 
5151 Clone Keyboard 


HARDWARE 


Brother Painters $ .» Call 
Car st Prin 51949 
Citizen Printer oo Call 
MSP. 1 . $279 Bernoulli Box 
MSP-1 fee STS Meg 
MSP.2( ..-.9315 20 Meg 
MSP-25 $ 479 Meg Pi 
Diablo D-25 ‘uy, 1689 
635 . 1035 


Epson Printers 2.222. Call 


ROMs a 65 . Call 
h 100 


Epson HI-80. 

Pansonic 
Se. Partner ow es oe 
Exec. Partner Dual Drive . 

Toshiba 
T1100 wee eevere 
T-1100 Plus . 
T-3100 2. 


PC 1100-1. 
PC 1100-20 
Zenith . 


NEC 
AST Advantage . 
35 55 53530... : AST Ram 
AST Ramp 
AST 
Hercules 
He 
inte 
Above Board PC 
) ove Board A 
92 : Above Board PAT 
592 
KxP315] 


Microlink 2400 . 


Plus Hard Car 
Qu ad EGA Plus Mecar 


Toshiba 

‘lo@h o@ecep ogee 
Mlecsvcsees . 
P35) Parallel & Serial . 


Canon PC-20 
Canon PC-25 
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ay 
769 


969 
Tecmar Captain (No Meme 


Caz] “Prices & Availability Subject to Change Malling Address: 2222 East Indian School Road 
Lelie (2.1 Pay the Ground We "Pay the Air Without Notice Phoenix, AZ 85016 
“Ground Shipping & Handling 56.00 *Due to Copyright Laws No Retums * Order Line Hours Mon-Fn 8 30-5 30 
ms “Free “ur applies ONLY to orders up to 10 Ibs. on Software Purchases om ae 
“Personal and Company Checks Will Delay “Add 3% for C.0.D. Orders p 5 1602 


24-934 
Shipping 2 Weeks We Do Not Guarantee Machine Capatibility 
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Roses Are Red, 
Violets Are Blue, 
i Love You More, 
Than My CPU 


Tired of overly sentimental 
gtecting cards featuring furry 
animals or tanned couples with 
flawless complexions strolling 
into the sunset? Thoughtware 
Expressions lets you set your 
own hallmarks for good taste 
with a serics of do-it-yourself 
greeting card programs. 


These programs include 
CardWare ($9.95), which 
makes greeting cards; Heart- 


Ware ($9.95), an ‘‘animated | 


friendship greeting disk and 
love-note maker’*; and Party- 
Ware ($14.95), which makes 
invitations and decorations. 

Thoughtware Expressions 
Inc. (2699 S. Bayshore Dr., 
#1000A, Coconut Grove, FL 
33133, (305) 854-2318) is the 
company that came out last year 
with JingleWare, a $9.95 holi- 
day greeting card package. 


{HILL YOU RESPECT ME IN THE MORNING? 


Dot matrix romance: HeartWare fers you assemble your own greeting cards. 


XT Expander Packs EGA, | 
EMS, Ports and More 


[uk HANDS ON 


BY WINN L. ROSCH 


Less means more in multifunc- 
tion boards: the less room each 
on-board component takes, the 
more functions fit into a slot. 

Using ultracompact surface- 
mount technology and clever 
programming of an internal Z80 
microprocessor, IDEAssociates 
has maximized the potential of 
the expansion slot, packing its 
All Aboard card with a powerful 
combination: EGA adapter, 
hard disk controller, serial port, 
parallel port, and clock. 

And if that’s notenough, you 


can fit wp to 2. megabytes of Lo- | 


tus/Intel/Microsoft expanded 





memory on an optional daught- | 
ercard, making a two-board 
stack that is a full slot long and 
just under 0.8 inches wide. A 
version that drives RGB color 
and TTL monochrome displays 
is available. 

Installation consists of two 
Steps: matching jumpers with 
the display mode and type of 
display (color, monochrome, or 
EGA), and choosing your op- 
tions with the setup program. 

The 9-pin monitor output and 
parallel port are mounted on the 
All Aboard retaining bracket; 
the serial port is on a separate 
bracket tethered to a cable. For 
composite output, All Aboard 
has an é-(och wire with un ROA 
jack, which slides through a re- 








Back to the drowing board: Microsoft 
Press's !,053-page DOS Encyclopedia 
has o few bugs to work out. 


But It Only Costs a 
Penny an Error 


How many errors can you find 
in this excerpt from the long- 
awaited MS-DOS Technical 
Reference Encyclopedia from 
Microsoft Press? 

For example, to sort a direc- 
tory by date, type 

A>dir | sort\ + 25 

Answer: three. The back- 
slash should be a forward slash, 
the date begins in column 24 of 
adirectory listing, and this com- 
mand won't sort by date be- 
cause DOS doesn't display 
dates in year-month-day for- 
mat. Here's the punch linc: 


taining bracket notch. 

The hard disk controller sup- 
ports a number of readily avail- 
able and relatively inexpensive 
ST506-standard hard disks with 
capacities ranging from 10 to 30 
megabytes, including Seagate 
models ST212, ST213, 
ST4026, and ST4038; Tandon 
TM252, TM262, and TMS02; 
and Rodime RO202E and 
RO203E. The All Aboard sup- 
ports only one disk, and you 
have to supply your own hard 
disk connecting cables. 

Overall, All Aboard may be 
the easiest and cheapest way to 
deck out a bare XT as power- 
house. It works in other IBM 
models, but its 8-bit bus short- 
changes the AT's abilities. 
And, its hefty power consump- 
tion (surface-mount technology 
by itself doesn’t cut the electri- 
ed drain) and inability to 2lbo- 


| cate its RAM between DOS and | putting it into a PC. Puy 
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Joke of the Week 


Two aging programmers, won- 
dering about the existence of 
computers in heaven, agree that 
whoever dies first will send a re- 
port back to the other. 

True to his word, the first 
programmer to die retumms sev- 
eral days later with a report: 

“I’ve got good news and bad 
news. The good news is that 
there are computers in heaven 
and I’ve been having great fun 
writing programs.’’ 

“*So what's the bad news?”” 
asks the second programmer. 

“*You start a hot new project 


Monday.*’ 


The \ + 25 switch means 
“all files created or changed af- 
ter the 25th.” 

Not quite what you'd expect 
from a book by the publisher of 
DOS, with a foreword by Bill 
Gates and a price tag of 
$134.95. Shortly after a PC 
Magazine writer called with 
questions about these and other 
errors, Microsoft recalled the 
1,053-page guide for major sur- 
gery. If you have a copy, you 
can retum it for a refund or keep 
it as acollector's item. ua? 





(617) 663-6878 

List Price: Without EGA, 
$545; with EGA, $795; daught- 
erboard with OK, $200 
Requires: IBM PC-XT or XT 
compatible. 

In Short: An easy-to-install 
multifunction board that in- 
cludes a serial port, parallel 
port, clock, hard disk control- 
ler, monochrome/CGA/EGA 
compatibility, and 2 megabytes 
of optional EMS. 
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Standarditaics 


Stendera 


Miereprent 


resentations! Newsletters! Flyers! 

Signs! Overhead Foils! Invita. 

tions! Menus! Logos! An- 
nouncements! Banners! Layouts! 
When you need a goodlooking visual 
quickly you need FONTASY — superb 
typefaces and simple drawing in one 
Cusy to use package. 

FONTASY gives you a “what-you-sce-is- 
what-you-get” picture, as you type und draw 
on the graphics screen of your IBM PC. You 
can create a page ala time, see u mini pic 
ture of that page. print it, and save iton disk 
Page size is limited only by memory, not by 
screen size 


Features 

Proportional space, justify, kem, bold 
face, rearrange, magnify, hlack white rever 
sal, rotate, mirror image, lines, rectangles, 
ovals, draw, fill in, undo Gand un undo), on 
line help, 200 page book, and easy control 
from keyboard or mouse. Corporate 
licenses available. 

Fonts, fonts, and more fonts! We have 
over 275 typefaces in our growing library, 
and will he happy to send you free print 
samples on Fequest 

When you deal directly with the manufac 
turer (that's us), you pay rock bottom dis 
tributor prices. If you order FONTASY now, 
we will give you 28 fonts (a $50 value) at no 
extra charge. With so many features at such a 
low price, FONTASY belongs in your soft 
ware library even if you already have a 
‘font” program 
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OVERHE AQ FOILS 


© awick end 0a to 
aul 

© Centering tebeing inden 

fe Large verte 


qavert, 109 
orca (Pe 


prepare 


‘of typefares 








oll LAI Catia) 

















f Small Bold 
Seal Pints Gothie#l y SBO. Italics 
laa: . SHADOH 
Pretorian a2ae 


Chancery 


~ Fontisy printed all of these. 


Equipment Needed 
IBM PC, XT. AT, or tric compatihle (Compaq, 
ctc.) with IBM or Hercules graphics adapicr and 
graphics monitor 256K memory necded for partial 
Pages, 448-640K recommended for full pages. 
Dor matrix primer Mouse optional MS-DOS 
2.00 of above 
FONTASY supports: IBM graphics printer, 
Proprinier; Epson FX, JX. LX, MX, RX, and 
19-1500; C loh 8510, 1550, 1570, Pro: 
® writerJe, H-P Laserjer, Thinklct; Microline 92, 
93, Gemini 10X, 15X, Radio Shack DMP 105- 
430, 2100, Toshiba 351, 1340-1351, Star, and 
most Epson-compaubles, 


Money-Back 


Guarantee 
Fontasy ts not copy protected and has a 
30 day money back guarantee. So, take 
advantage of our breakthrough price and 


order now TOLL FREE: 
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Includes 28 Fonts 
and FREE Clip Are 
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Computer ———___ Memary Printer 


Terms M/C. Visa, checks Please acd $4.00 shipping and handling in! or 
Canada $20.00 overseas $2.00 for € OO) and sales tax in ¢ ait J 
a 


! 1-800-824-7888, operator 577 fonvens ony) | 
| For further information and sanie day shipping, call: (818 ) 765-444 FONTASY $69.95 | 
PROS 0 Iii Tax 
| ~ 248 Bellaire rapa oo | 
J N®. Hollywood, CA 91603-0560 otal i 
es eee | 
! VieuMC. go ee Exp Dite _ | 
i isa/MC ———— = _ Exp Di i 
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Look who's joined forces. But unlike Above Board/AT, | 
Expanded memory, and multifunc- | PS/AT gives you all that memory ‘| 
tion features for your AT. plus serial and parallel ports, ‘ 
Introducing Intel's Above" Board print buffer and RAM disk. 
S/AT. All packaged into a single slot. And | 
Like our Above Board /AT, PS/AT all guaranteed to run at 8MHz. 
| gives you expanded memory—which PS/AT not only supplies all the | 





| meets the Lotus’/Intel/Microsoft’ spec, memory you need, it’s supported by 
conventional memory—up to640K,and some ofthe most popular software. 
extended memory—capable of support- Including 1-2-3? Symphony” Framework 
ing protected mode operating systems. _ IT SuperCalc; Ready!*"and Auto CAD" 


ces a merger. 


Expanded Memory 





ee ee 
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And it’s supported by somebody else, For details call (800) 538-3373. 
too. Us. With a free hotline, 5-year war- So buying an Above Board PS/AT 
ranty—just what you'd expect from the not only means one less board to buy. 
company who cast the standard in For a short time, it also means one 
expanded memory. less software program to buy 
| _ And ifyou’re still on the fence, try Proof that it pays to consolidate. 


this on for size: 
| Buy an Above Board, and well intel 
throw ina special offer for a free copy of 
Microsoft® Windows. 

Lotus isa registered ermark of Lotus Development Ce Microsoft is. trademark of Microsoft Corporation. EBS waleemered veces Ren eerie 


tradet of ‘orporation a registered 
phony is a trademark of Lotus Development Corporation Framework Il is a trademark of Ashton Tate. SuperCaic is a regstered trademark of Computer Associates International. isa trademark 
Living Videotext, Inc. Auto CAD 1s a trademark of Autodesk, Inc. Above is a trademark and Intel a registered tradernark of Intel Corporation, © 1986 Inte] Corporaton. 
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Remote is the software that turns your personal computer in- 
toa host computer. You or anyone you choose can dial it up 
from almost any terminal in almost any location, and run most 
popular application programs such as word processing, spread- 
sheets, and data base managers. 

You'll see the program on your remote terminal screen as if 
you were seated at the host PC. 

While Remote itself becomes transparent in use, it offers 
some very tangible benefits: 

© You don't need a second PC to do the job of two. Almost any 
terminal or terminal emulator will do. The only software you 
need is the software in your host PC. 
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Remote lets you run almost any program, from any location, as if you were there. | 


© Each of several different users can call in from anywhere in 
the world and use the host PC and software. Remote includes a 
sophisticated electronic mail system with encrypted messages 
and individual password protection. 

© You can transfer files to and from the host computer, using 
the Crosstalk or XMODEM protocol. 

¢ Programmers and software vendors can use Remote to debug 
aclient's software by phone, without leaving their own offices. 


Imagine the potential Remote has in extending the power of 
your own PC. Ask your dealer about it, or write for details. 
CROSSTALK and MICROSTUF are registered tradernarks of Microstuf, Inc 


REMOTE is 4 trademark of Microstuf, In ® 
(MICROSTUF] 


1000 Holcomb Woods Parkway 
Roswell, Georgia 30076 





AutoCAD 2.5 Adds 70 Features 
And Copy Protection Hardware 





Time-tracking, 
extended memory 
support, and 
Dynamic Zoom are 
among the changes. 


BY GLENN HART 


Autodesk's AutoCAD has built 
an enviable market share as the 
leading microcomputer com- 
puter-aided design program. 
Now, a major new release, Ver- 
sion 2.5, takes one step back- 
ward by adding copy protec- 
tion, but it adds over 70 new 
features as well. 

Autodesk has chosen to pro- 
tect Version 2.5 with a hard- 
ware device inserted into the 
COMI serial port (see sidebar 
**AutoCAD’s New Albatross’’). 
2.5 can access LIM-type ex- | 
panded memory or AT-type ex- 
tended memory for faster disk 
accesses. A new time-tracking 
system, which keeps a running 
log of the time spent working on 
an image, is useful for billing. 
Updates are being sold to regis- 
tered users for the difference be- 
tween the cost of their version 
and the $2,750 cost of 2.5. 

When you send in yourregis- 
tration, Autodesk returns a lam- 
inated template for your digitiz- 
ing tablet. While not quite up to 
some third-party templates, it 
will suffice for most users. 

The AuloCAD inlerface is 
basically unchanged, with the | 
traditional hierarchical on- 
screen menu system. A new | 
“*Pickbox’’ has been added to 
make selecting objects easier. | 





Circles, Polygons, Donuts _ 
The circle system has been 
expanded to create circles tan- 
gent to two lines, circles, or 
combinations. Polygons of 3 to 
1,024 sides can be drawn. Do- 


The addition of improved editing features has slowed AutoCAD's initial screen draws, 
although redrawing during editing is considerably faster. 


nuts are filled circles or donut- 
shaped, and ellipses can now be 
drawn directly. 

The Text command now in- 
cludes a useful Fit option that 
fits text between two points 
while keeping character height 
constant. More important, a 
Dtext option shows text on the 
screen as it is entered and allows 
simple editing. 

Several image-editing com- 
mands have been improved and 
some new ones added. For ex- 
ample, a marvelous Stretch 
command stretches entities by 
moving endpoints within a win- 
dow toa new location. This can 
move an existing door, for ex- 
ample, while leaving all its con- 
nections intact. 

AutoCAD no longer ties enti- 
ty color or line type to a layer 
(although you can still work that 
way if you wish). Trim and Ex- 
tend allow cutting and extend- 
ing entities in several creative 
ways. Fillel now works with cir- 
cles and arcs as well as lines. 
Offset constructs an entity par- 
allel to another entity, though it 
still can require more steps than 
in CADs that make parallel lines 
a primitive drawing entity. 


Expanded Undo Option 
Version 2.5’s undo capabili- 
ties have been greatly expand- 
ed. Undo now can backtrack 
through the entire drawing data- 


base, reversing the action of 
your commands one at a time. 
Other useful options let you 
Mark a step or Group a se- 
quence of commands; these op- 
tions let you experiment and re- 


FACT 


AutoCAD, Version 2.5 
Aulodesk Inc. 

2320 Mannship Way 
Sausalito, CA 94965 

(415) 332-2344 

List Price: $2,750 

Requires: 640K RAM, AT or 
compalible with math coproces 
sor and hard disk recommended. 
In Short; This update adds 
many new features and anobtru- | 
sive hardware protectis 
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turn to the original image if you 
don’t like the results. 

A nifty Dynamic Zoom fea- 
ture combines Pan and Zoom 
and lets you choose the area you 
want to examine with interac- 
tive on-screen windows. In 
some circumstances, this is fast- 
er and more convenient than 
previous methods (which are 
still available). 

(continued on next page) 
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The AutoCAD disks are not themselves copy protected, but the 
program looks for the presence of the hardware lock when it 
starts and throughout program operation. 

Autodesk claims that the lock shouldn't cause problems with 
other programs but points out that there **can be difficulties.*’ 
The documentation blithcly suggests moving your peripherals 
around. My standard configuration wouldn't execute at all with 
the lock in place, so the lock is clearly not transparent. | 
If the lock fails, Autodesk will replace it only if the defective 
one is returned, and you'll be down while you wait. If the device 
is lost or stolen, you'll have to pay the full $2,750 price fora re- 
placcment. The company blandly suggests insuring it. 

Autodesk has grown tremendously without protecting its 
software. While it may be concerned about networks and other 
multiple-copy situations, in my opinion, its protection scheme is 
a step backward and a significant negative for AutoCAD, Ver- 
sion 2.5. —Gilenn Hart 


This 3'4-inch key plugs into a 
serial port and should allow 
Sree use of the port by other 
devices. although ut did not 
prove transparent during 
fesning 





Translator Smooths Upgrade 
From Turbo Pascal to Modula 


Logitech hopes to 
entice programmers 
with its $49 tool 
for converting 
Pascal source 
code. 


BY NEIL J. RUBENKING 


Programmers who feel cramped 
by Turbo Pascal's limits and 
aren't swayed by its speedy 
compilation and compact code 
may be wooed away from the 
program now that Logitech’s 
Turbo Pascal to Logitech Mo- 
dula-2/86 Translatar ensures 
that the Pascal code they have 
written won’t be lost when it’s 
converted to Modula-2. 

Borland International’s Tur- 
bo Pascal currently owns the 
low end of the PC programming 
market, with more than half a 
million copies of the program in 
circulation. Logitech, a mouse 
manufacturer, hopes to de- 
throne Turbo Pascal by offering 
a powerful, low-priced tool that 
will aid Pascal programmers in 
making the transition to Logi- 
tech’s Modula-2 programming 
language. 

Logitech is banking on the 
similarity of the two languages; 
both were written by Niklaus 
Wirth. Modula resembles a re- 
fined Pascal and allows separate 
compilation of program mod- 
ules. This process lets Modula 
programmers build a library of 


AutoCAD 2.5 


(continued from preceding page) 


Is It Really Faster? 
Benchmark-testing CAD 
programs is a complex task, but 
I couldn’t resist taking a quick 
look at Autodesk’s speed 
claims. What I found was a bit 


surprising. 


common routines and link them 
easily into larger programs. 


| Split-Screen Translation 

| The Modula-2/86 Translatar 
(written in Modula-2) is smooth 
and well documented. Transla- 
tion proceeds on a line-by-line 
basis, with Pascal and Modula- 
2 source code appearing simul- 
taneously in an impressive split- 
screen display. The program 
marks such areas as sets, 
strings, and typed constants that 
require hand editing. 

Turbo Pascal users can case 
| the process by rewriting pro- 
grams before translation, elimi- 
nating potential trouble spots 
and using only the most 

straightforward string manipu- 
lation. Only fully debugged 
Turbo Pascal programs can be 
translated. 

A substantial portion of the 
manual explains what to do if 
the Madula-2/86 Translatar 
flags errors or if the translated 


program won't compile. It also 
charts the relationship between 
Turbo Pascal identifiers and 
their Modula-2 counterparts. 
Logitech provides special mod- 
ules for routines, such as file in- 
put/output, that are normally 
implemented very differently 
from their Turbo counterparts. 
Graphics routines of IBM Turbo 
Pascal are converted so smooth- 
ly that the Modula version of a 
translated ‘bouncing balls’’ 
graphics program required no 
hand editing at all. 

The Modula-2/86 Translatar 
failed only once during testing. 
It consistently omitted the re- 
quired empty parentheses after 
one library procedure that caused 
a series of compiler errors. 

Logitech accurately calls its 
Modula-2/86 programs a ‘‘soft- 
ware development system. ’’ 
| Besides the built-in advantage 
of separate compilation of mod- 
ules, it includes source-code de- 
bugging and a large-code 





LOGIIECH MODILA-2/86 Pascal to Nodula-2 Translator, fel. 1.68, Junn 86 


wit: 
ba Ay 

tnlas_ Hoi tata: ; 

Wsstnc lich data sat? (8, B, C3 


repeat 
repeat until keypressed; 
Haiti Wee 
UNTIL Ce 
rao’ 


THEN print aut the tren 


506 CH). 

(CQL d= 0°) AND CCH d= 'G 

GO "THEN 

BEGI 

Make _Nul IT(My_Tree}; 

Head batatGh, Wy. Tree) 
ad_Data(Ch, My Tree); 

Weitnla; bri tala; 

Play Back Pat a(My Trev); 


180. 
Uritn('hit (Return) to print 
Levnl_Order(Hy Tree); 


DO; 
until =; 


Pascal 


| 
| FROM TTnxtlo 


Press finy Kay to”Stop/Continue 


FROM Strings 

nn Assign) eee UL ee 
RON Screentlandle 
WNP Cindot,“ClrSea, DelLine, 7 
Crtinit, Cetkxit, aden, 
(etattribute, nownalatt, boldatt 
Hinkitt, boldindarlinedte, blank 
vevorsoBlinkatt, holdlindertineBli 

FROM TFilolO . 
IMPORT Append, AssignFiln, Close, 
Reset, Rewritn, Truncate, Eof; 


IMPORT Readint, ReadCard, ReadCha 
Writelnt, UriteCard, MeiteChar, W 
Eoln, SnnkEof, Snnkfoln; 
FROM Thernel 10 
IMPORT File, FiloType, Optiontode 
StatusProc, tc, Proc, 
stajaget, Input, output, con, tre 
cansePtr, centnPtr, auxlaPtr, usr 
auxdutPtr, usrdutPtr, orrerPis, 1 
locheck, beviceCheck, CtelC, Inpu 
Modul a-2 


This split-screen display shows how the Turbo Pascal program at left is converted to 
Modutla-2 source code modules, which can be compiled separately later. 


Our first trial loaded the 
drawing editor, drew a complex 
schematic full of very small 
text, and redrew the same im- 
age. AutoCAD, Version 2.18, 
took 50 seconds, while 2.5 
needed | minute and 38 sec- 
onds. This was caused by differ- 
ent management of very small 
text. I then tried zooming to a 
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small comer. The old version 
took 24 seconds for the initial 
zoom, while 2.5 did it in only 2 
seconds. 

On several graphics-only im- 
ages, 2.5 was consistently 7 to 
15 percent slower than 2.18 in 
drawing the initial image, ow- 
ing to the overhead of creating 
the 32K- by 32K-byte virtual 


BOS Te Bee 14, 1986 








Turbo Pascal to Logitech 
Modula-2/86 Translator 
Logitech Inc. 

805 Veterans Blvd. 

Redwood City, CA 94063 
(415) 365-9852 

List Price: $49 

Requires: 256K RAM, 
Logitech Modula-2/86 Base 
Language System ($89), Turbo 
Pascal, DOS 2.0 or later. 

In Short: A practical and useful 
way to convert Pascal source 
code to Modula-2, though 
subject to certain stated 
limitations. 
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(greater than 64K bytes) pro- 
gram model. These features are 
not available from Borland 
(though third-party vendors 
provide some of them). 


Not for Hobbyists 

Pro; rs who have nev- 
erused a full-scale development 
system like this may find itcum- 
bersome. Indeed, the success of 
Turbo Pascal is based in no 
small part on speed and modest 
code size. The Turbo edi- 
tor/compiler takes 38K bytes on 
disk—with al] the trimmings 
(8087 support, Binary Coded 
Decimal math, and graphics), it 
still leaves about half a floppy 
disk free for user . Lo- 
gitech’s Modula-2/86 with all of 
its trimmings fills half of a 10- 
megabyte hard disk. 

Weekend programmers are 
unlikely to have the resources to 
use Modula-2, but the Modula- 
2/86 Transiatar lets the serious 
programmer move to Modula-2 
without sacrificing any work 
done in Turbo Pascal. PC} 


screen, which makes any subse- 
quent zooming and panning you 
may want to do much faster with 
2.5. 

Overall, Version 2.5 is a sig- 
nificant advance over earlier re- 
leases. Putting aside the annoy- 
ing copy-protection device, the 
new features justify the cost of 


upgrade. 





“RUNS ALL MAJOR SOFTWARE WRITTEN FOR IBM” 


* FCC APPROVED 8 EXPANSION SLOTS. 
© 604K MOTHERBOARD (includes 128K)» S150 STYLE KEYBDARD 
© 1.360K FLOPPY DRIVE ILLUSTRATED DPERATIONS MANUAL 
© 5MTT POWER Sry @) TEAS LIMITE 5 WaaiaaAT 
TU 90 tte ey y 


. y Call for a custom configuration, we customize to your specification, For 
Lm em la j maximum efficiency, add a hard drive and OYNAMIC ENHANCEMENT 
bt PRODUCTS! Complete System = $749 — Call for details. 


© 256K 
{BM PC AT — 258K, 12 MEG, © 360K floppy 


ENHANCED ; ee tae OMe * Monochrome 


monitor 


© 512K RAM — PORTABLE 
Ci 
j= z 20 MEG HARD DRIVE 
DESKPRO 
"SOMES HARD DRIVE 20 MEG 
“WATD DRIVE 10 HE TAPE 30 MEG .. 


All modets available CALL 40 MEG 





Hard Disks 


420Meg  ,30MEG_ 40 Meg Pal ae aay ie 
* Easy to install card 


Fully DOS compatible, Each system comes complete with 30 Me 
Ready-to-Install Hard Disk, Cables, Controller, Manual, Soft- gem eg 
ware, and Mounting Hardware, 1 Year Warranty. Call for a ( 
quote on larger disks, Add $150 for External Case. 


ms 3 64K RAM 
“Make your PC/XT Into an AT” ; =_—" a. ‘ - Samsung Monochrome Monitor $79 


#60286 6 RUNNING AT 72 mHZ a Mitsubishi Color Monitor 4 
# NORTON UTILITY TEST 6.6 (660% INCREASE) 4 e Floppy Drives 79 
Pal rad Dynamic Plus é Dynamic ATM Star Gemini 10X Printer $179 
© EASY INSTALLATION xT MULT IFUNCTION CARO AT MULTIFUNCTION CARO Epson LO 800 $599 


© NO SOFTWARE . sSERIAL oR * GAME Epson FX 286 $579 
NECESSARY gMMLENTED enone Priam 40 Mag (28 ms) $949 

7 ; M 1179 

onetice Magee priam 60 Meg (28 ms} $ 


COMPUTER <> DYNAMICS 
INC. 





19” Viking 1 Displays 
Tack-Shamp B&W Images 


oe 


BY GLENN HART 
Tired eyes will brighten at the 
sight of the Viking 1] system 
from Moniterm. This 19-inch 
black-and-white monitor with a 
full-length adapter card that 
feeds off a mono or CGA card. 
provides 1,280- by 960-pixel 
resolution for crystal-clear dis- 
play suitable for CAD and desk- 
top publishing work. 

Running AutoCAD or Micro- 
soft Windows under the drivers 
provided by Moniterm, the 19- 
inch black-and-white monitor 
displays a tack-sharp image. 
and the 11-inch by 14-inch ras- 
ter size is a delight to eyes sore 
from squinting at 12-inch dis- 
plays. The monitor image is 
quite readable, and it proved 
easy On my eyes even over ¢x- 
tended work sessions. 


Powerful Controller Chip 

Viking 1's secret weapon is 
the powerful Hitachi HD63484 
Advanced CRT Controller chip. 
This incredible chip is a genera- 
tion ahead of video controllers 
like the NEC 7220s, which are 
fine devices but don't provide 
the graphics primitives and 
hardware bit blit (a display- 
memory swapping technique) 
that the Hitachi chip has. The 
HD63484 acts as a graphics co- 
processor, freeing the CPU for 
other tasks, while it rapidly 
draws screen images. 

And rapid is the right word 
for the Moniterm system. It 
writes to the screen at a blazing 
110 MHz—many times faster 
than most other video systems. 
When you consider that over 81 
million dots must be drawn each 
second (1,280- by 960-pixel 
resolution times 66-Hz screen 
refresh), the Viking 1's strato- 
spheric speeds are a welcome 
change from high-resolution 
video systems that poke along at 
aleisurely pace. 

Viking I's interface card 
draws its power from the moni- 


tor—an excellent idea that pre- 
vents too much power from be- 
ing drained off the PC's power 
supply. The early production 
sample | examined didn‘t want 
to run any faster than 6 MHz ina 
variabic-speed AT. but Moni- 
term promises to remedy this in 
current production. 


Bigger and Better 

The Viking 1 is about $600 
more than Wyse's fine WY-700 
1,280- by 800-pixel black-and- 
white system. The devices share 
much in common, but each has 
trade-offs besides the cost. The 
Wyse offers gray scaling that 
makes it a bit easier to use with 
standard color software, but the 
resolution on the Moniterm is 
higher. The biggest difference, 
though, is the screen size. Very 
small characters and graphic ecl- 
ements are easier to distinguish 
on the Moniterm, and the over- 
all ease of viewing is higher. 
The Viking ! is the same display 
sold with Sun workstations. 





Drivers for Microsoft Win- 


dows and AutoCAD are now in- | 


cluded with the Viking |, while 
drivers for /-2-3 (in both text 
and graphics modes), other 
CADs, GEM, Halo, and other 
software are under development 
by Moniterm. Moniterm is also 
working on a driver that will al- 
low any “‘well-behaved"* DOS 
application to use the full 
screen. 

You can also connect the 
monitor alone to a standard 
monochrome, Hercules graph- 
ics or color card (but not an 
EGA card at the moment). You 
can use your existing monitor in 
a dual-screen configuration or 
have the Moniterm monitor dis- 
play everything. 


Frame Grabers 
The Viking | uses frame- 


grabbing techniques to acquire | 


and digitize the output from a 
standard PC video card. It dis- 
plays the video output from 
DOS and applications programs 


- 
Tt 


+e@ivie@oenwds 


5740 Green Circle Dr. 
Minnetonka, MN 35343 

(612) 935-4151 

List Price: $2,395 

1s Short: A superb high-resotu- 
tion black-and-white video sys- 
tem wilh a sharp 19-inch 
monitor. 
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in the central upper portion of 
the screen, occupying about 
two-thirds of the vertical dimen- 
sion and half of the horizontal 
display space available. When 
used in this way, the display is 
acceptable but unspectacular, 
and there is no color-to-gray- 
scale conversion. 

The Viking 1's $2,395 price 


| certainly isn't cheap for a black- 


and-white video system, but it is 
so superior to smaller and slow- 
er systems for the coming gen- 
eration of graphics-intensive 
software that many critical users 
will find the extra cost well 
worthwhile. Pt 


Running Microsoft Windows on the Viking 1 it's possible to step back from the screen for perspective and still see the display clear- 
4y—an important consideration for desktop publishing For comparison. a standard 12-inch display sits at right. 
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‘Ses STB puts an EGA Pius 
in your hand 
7 NOW! 


~+ 
(We didn’t join ‘em 
soo We beat ‘em! 










The Best Features: 

Everyone's been talking about their Enhanced Graphic Adapters... but 
you don't want talk ... you want product! STB’ got it and STB is 
delivering EGA pis™ ... NOW!!! 

STB's EGA PLs™ is a universal video board that operates in 16 different 
text and graphics modes, and is compatible with the IBM Enhanced 
Graphics Adapter™. STB’ EGA pis™ also provides 256K memory 
without need for the IBM Graphics Memory Expansion Card" ... 
saving you money! 

YOU COMPARE THE FEATURES: 


STANDARD FEATURES [EGA exus™ | 
Supports IBM PC/XT/AT™ and compatibles 


Supports 640 = 350 for IBM's Enhanced Color and Monochrome 
Displays compatible monitors 
rr 







and 
Supports full 16 colors in 640 x 350 on the IBM Enhanced Color 
Display" and compatibles 
Supports full 16 colors in 640 x 200 and 320 x 200 for the IBM 
Color Oisp! 

scrolling, 










Optional Clock/Calendar 
Includes PC Accelerator™, STB's exciusive utility program which 
Provides up to 10 disk emulators. 3 print spoolers and utilizes 
memory above one megabyte and v 
"*| through STB's Memory 
o jon/PC™ board. 


Which board sells for 40% less than the other comparable product? | sw | 


The Best Company 
STB...born to be “Simply The Best"! STB Systems, Inc. has dedicated itself since 1981 to designing 
and manufacturing the best in expansion products for personal computers. 
Proven by performance. STB has earned the reputation in the marketplace of consistently providing 
the most asked for features in each of its expansion products, at a competitive price. “Simply the Best” 
in value on the market today. 
STB carries this concept through from highly sophisticated board design ... to no-compromise 
quality control in every phase of manufacturing ... followed by full functional product testing, 
continuing through all aspects of documentation and support. 
STB leaves nothing to chance to insure that we will remain at the leading edge of the marketplace 
producing innovative products of the highest quality, staying “Simply The Best”! It's not easy, but it’s 





if +f 
worth it... to you and to us! CIRCLE 517 ON READER SERVICE CARD 
EGA p.us, Memory Companion/PC trademarks of STB Systems, EE ae, 
Inc. IBM, (BM PC/XT/AT™, IBM Enhanced Graphics Adapter, 16M fhe Best Gn & EET 
Enhanced Cotor Display, 18M Graphics Memory Expansion Card Simply i a 
registered trademarks of Intemational Business Machines Corp. PC 
Accelerator trademark of RESICORP. Lotus trademerk of Lotus STB Systems, Inc. 


Corp. Inte! 
trademark of Microsoft Corporation. 601 N. Glenville, Suite 125 @ Richardson, Texas 75081 © (214) 234-8750 


STATE OF THE 


From the Leader in Quality, Performance, and State of the Art Computer 
System Engineering. .. 
Introducing... .A New Profile Desktop Series of IBM XT™ Compatibles. 


The PCI Series of IBM XT compatible computers are designed to provide enhanced capacity 
and processing power to XT type computer systems. Combined with a 14 inch, 800 by 400 
line amber monochrome monitor or a 14 inch, 1280 by 800 black and white monochrome 
monitor you've got state of the art staring straight back at you. If 4.77 MHz 8088 power isn’t 
fast enough for you. . . Try the XT II Turbo with its 4.77 to 8 MHz 8088 or optional V20 CPU. 
The XT II Turbo gives you the strongest most powerful 8088 unit performance available from 
anyone, anywhere... Need some heavy duty memory, order the unit with 2 to 8 megabytes 
of expanded memory... Your choice. How about hard disks... We've got those too. Up 
to 1 gigabyte removable or fixed memory storage with our new optical disk sub systems. 
Maybe you're worried about networking... We've got a 2.5 mb/sec PC network compat- 
ible local area networking system that starts as low as $250 per node. 


At Tech PC we're out to capture your corporate microcomputer business. No one matches 
our diverse line of high performance products, or our comprehensive system of support, 
warranty, and third party maintenance service options through Momentum Service 
Corporation. 

Call or write Tech Personal Computers for more information on our full line of Desktop, 
Portable, Multi-User Computer Systems and Computer System Accessories. 


Tech PC/XT II Tech PC/XT II Turbo 
$529.00 Gives You: $629.00 Gives You: 

30 Day Money Back Guarantee 30 Day Money Back Guarantee 

19 Inch Desktop Sized Sturdy Case 19 Inch Desktop Sized Sturdy Case 
4.77 MHz 8088 CPU 4.77 to 8 MHz 8088 CPU 

8087 Math Co-Processor Socket 8087 Math Co-Processor Socket 
640K RAM 640K RAM 

Floppy Disk Controller Floppy Disk Controller 

One, 360K Floppy Drive One, 360K Floppy Drive 

Eight 8 Bit Expansion Slots Eight 8 Bit Expansion Slots 

180 Watt DC Fan Power Supply 180 Watt DC Fan Power Supply 

AT Style Soft-Touch Hi-Tek Keyboard AT Style Soft-Touch Hi-Tek Keyboard 
One Year Warranty One Year Warranty 

Third Party Maintenance Options Third Party Maintenance Options 
$729.00 Gives You: $829.00 Gives You: 


Tech PC/XT System with Monochrome 
Monitor, and Hercules Compatible 
Mono/Graphics Card. 


$1179.00 Gives You: 


TechPC/XTI System with Monochrome 
Monitor, Hercules Compatible Mono/ 
Graphics Card, and 20 MB Hard Disk. 


Tech PC/XT II Turbo System with 
Monochrome Monitor, and Hercules 
Compatible Mono/Graphics Card. 


$1279.00 Gives You: 


Tech PC/XT TI Turbo System with Mono- 
chrome Monitor, Hercules Compatible 
Mono/Graphics Card,and20MB Hard Disk. 


Complete MS-DOS, PC-DOS, Xenex Compatibility 
Runs Lotus 123, dBase I], Framework, and All Other XT Software. 


(BM [BM XT are registered trademarks of International Business Corporation 


ey eo) SF» 28 
# Etats tz 


TECH PERSONAL COMPUTERS, INC. 
1911 Betmor Lane Anaheim, California 92805 (714) 385-1711 
Telex 272006 Answer Back- TECH FAX: 714/5568325 
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uadEMS+ 
“The Right Way 


To Do Memory” 


Stewart Alsop, PC Newsletter 


Computer experts are praising QuadEMS-+ as the 
smartest new memory product for the IBM Per- 
sonal Computer. With the QuadEMS+ package 
from Quadram you extend the life of your per- 
aa 4 sonal computers with incr power and cap- 
ots a ability. QuadEMS-+ turns even old PCs into 
“a top-of-the-line performers. It’s the fast, 






























— cost-effective way to make the 
L.wEMS most of the PCs 
We. ZEMS you've got. 


Compatibility 
Only QuadEMS+ delivers 
both EMS and EEMS on 
—— one board. This way you’re 
Wensured of full software com- 
patibility under each standard. QuadEMS+ 
is the risk free answer when you move up to 
expanded memory. 


at 
—m 


talls Itself 

dEMS-+ is so poate it even installs inal 

ere are no switches or jumpers to co! you. 

Concurrent PC DOS? You just plug it in, press a key, and it does the rest, 

comes as a bonus with automatically configuring itself to your system. 
QuadEMS+. It supports QuadEMS+ makes moving up to expanded 


expanded memory Wha ‘dbe'canen 
en ulna memory a snap t co easier: 


so you can run 
up to four of With QuadEMS+ you can access large amounts 
your favorite of data quickly, run large programs in expanded 
DOSapplications memory, instantly access multiple programs, and 
at the same time eliminate idle waiting time with concurrent 
without modifica- processing. QuadEMS-++ is the right way to add 





Bon. Its windowing memory to your system. 
bility, programmable For more information on the board the computer 
function keys, and menu- are praising, visit your local computer 


experts 
dealer and ask about QuadEMS-+. Or contact us 
at One Quad Way, Norcross, Georgia, 30093, 


404-923-6666. 
QUADRAMEEES 


(Concurrent PC DOS XM is a trademark of Digital Research tne. 
QuadEMS-+ is a trademark of Quadram Corp. 
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$QZ! Cuts Lotus 
Files Down to Size 


BY CHRISTOPHER BARR 


If you use /-2-3 or Symphony 
and are running out of disk 
space, here's a solution that 
costs much less than upgrading 
to a bigger hard disk drive. 
SQZ! from Turner Hall Publish- | 
ing isa RAM-resident program | 
that squeezes your spreadsheet 
to a fraction of its original size 
before saving it to disk. 

Turner Hall claims SQ2Z! 
compacts the average spread- 
sheet to 15 percent of its original 
size. My tests showed a sizable 
compaction but not quite 85 per- 
cent. Most files slimmed down 
by 70 to 75 pereent. A normal 
worksheet that was 162,190 
bytes reduced to 45,651 
bytes—a 72 pereent reduction. 
While using expanded memory, 
I created a 321,690-byte work- 
sheet and then reduced it to 
89,758 bytes, or 28 pereent of 
its original size. 


Optimizing Options 

The SQZ! menu has several 
options that allow you to choose 
how you want files to be saved | 
(print and graph files cannot be | 
compacted): Values, Blanks, 


_ Turner Hall Publishing 
10201 Torre Ave. 
Cupertino, CA 95014 

) (408) 253-9607 
List Price: $79.95 
Requirés: /-2-3 or Symphony, 
DOS 2.0 or later 
In Short: S@Z! is a RAM-resi- 
dent utility that compacts 
spreadshects to use less disk 
storage space. Crashed /-2-3, 
Release 2. with SideKick in- 
stalled. Not copy protected 
SS 


| 


Communications, and Pass- 
word, Whereas /-2-3 and Sym- 
phony will save both a cell for- 
mula and the resulting value, 
SQZ! allows you to save just the 
formula with the Values option, 
thus saving additional storage 
space. /-2-3 and Synphony also 
store cells that contain blanks, 
even though blanks often do not 
need to be saved. When you use 
its Blanks option, SQZ! does not 
store the blanks, further reduc- 
ing the worksheet’s size. With 
the Communications option. the 
file is reformatted from a binary 
to an ASCII text file, which is 
good for transmission over an 





This ts the menu thot Turner Halt Publishing’ + $79.95 SQZ! drops on top of vour 
spreadsheet. Using a 1-2-3-npe command, you can change any of the options. 


electronic network. The Pass- 
word option lets you assign 
password protection to your 
spreadsheets. 

Once you load SQZ!, it re- 
mains RAM resident as you 


G-Spell: $9.95 


Spelling Checker 


BY VICTORIA DANOFF 


What can you buy for under $10 
these days? Nothing much, 
that's for sure—certainly not a 
hardcover book on The New 
York Times's best-seller list or a 
year’s subscription to PC Mag- 
azine. You can buy a barebones 
spelling checker, though: Pico 
Publishing's G-Spell, which 
sells for $9.95. 

G-Spell might have one tar- 
get market: starving writers 
with an above-average vocabu- 
lary who know how to spell 
most of the words they use and 
mainly want to be able to spot 
typos. G-Spell's 90,000-word 
dictionary will do the spotting 
and they can do the correct- 
ing—what more can you expect 
for $9.95? 

To be fair, G-Spell isn’t real- 
ly all that bad; it even marginal- 
ly resembles Simon & Schus- 
ter’s $59.95 Webster's New 
World Spelling Checker (see 
“Banish Typos with Spelling 
Checkers,"* PC Magazine, Vol- 


| 


ume 4 Number 26). And, actu- 
ally, up until you start asking G- 
Spell to help you *‘correct"’ 
spelling errors. everything 
seems too good to be true: the 
price is great, the documenta- 
tion (two files on the master 
disk) reads well; the installation 
is easy; there are no bothersome 
menus or commands to learn; 
and—the best feature—the pro- 
gram checks for errors without 
your having to monitor it. 

The trouble starts when G- 
Spell tries to correct your errors. 
A Pico representative admitted 
that the program can help you 
with misspellings ‘*only if one 
letter is missing’'—quite a limi- 
tation. G-Spell’s error-correc- 
tion “‘thinking’* process 
seemed to take forever during 
testing. but G-Spell did offer 
germane for germain and per- 
sonnel for personel. Unfortu- 
nately, it gave up on too many 
others without even one try. 

G-Spell doesn’t offer Web- 
ster's New World's nice pre 
view option. but you can have 
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work. Although Turner Hall 
claims it's compatible with 
many memory-resident pro- 
grams, SQZ! crashed /-2-3, Re- 
lease 2, repeatedly until I re- 
moved SideKick from RAM. 4 


| all the misspellings put in a sep- 
arate file. I like the simplicity of 

| G-Spell—to call it a barebones 
spelling checker program is not 
to exaggerate—but I wish it 
used function keys instead of 
letter keys for commands. One 
nice feature is that you can add 
as many customized dictio- 
naries as you wish. 

If all you really need is a 
spelling error detector, and nota 
corrector, you can't lose with 
G-Spell. Otherwise, you'd be 
better off laying out the cash for 
a more helpful spelling checker 
program. PC 


G-Spell 
Pico Publishing 


P.O. Box 3266 } 
Towa City, LA $2244 
(319) 354-5736 
List Price: $9.95 
Requires: DOS 2.0 or later. 
In Short: A barebones spelling 
checker that quickly detects 
spelling errors but does little 

, about helping you fix them. 
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PC-Write 


Improves with Age 


BY J.H. SMITH 


Ignore for a minute the fact that 
it’s distributed via shareware: 
for $75, PC-Write, Version 2.6, 
is one heck of a bargain. It’s fast 
even on an 8088 PC; it’s easy to 
learn and use for most tasks; and 
it can doa lot. 

PC-Write has greatly im- 
proved since Version 2.55 (see 
‘*The Business of Words,’” PC 
Magazine, Volume 5 Number 2 
for a review), Embedded “‘rul- 
ers’* no longer limit you to a sin- 
gle margin setting throughout 
your document. Also new is 
automatic reformatting, which 
works quickly. The package 
now includes 40 customizable 
help screens and Iets you inter- 
actively redefine the keyboard 
to your liking. 


Simple and Fast 

Common operations are easy 
and quick. Block moves, 
copies, and deletes couldn’t be 
simpler; neither could writing to 
disk, quitting, nor changing 
files. Deleting words and trans- 
posing characters involve sin- 
gle-character commands. You 
can create footnotes, tables of 
contents, indexes, and other ad- 
vanced formatting niceties. PC- 
Write creates ASCII files that 
any program can read, unless 
you want to add font-control 
characters or any of the 128 


— 


UHFACT 
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PC-Write, Version 2.6 
Quicksoft 
219 First Ave. North, #224 
Seattle, WA 98109 
(206) 282-0452 
List Price: Distribution disk, 
$10; full program and documen- 
tation, $75 
Requires: 256K RAM. DOS 
2.0or later 
In Short: Like fine winc. this 
shareware favorite improves 
with age. It now includes auto- 
matic reformatting and more 
Not copy protected. 
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IBM special characters. 

PC-Write still has a major 
limitation: it can’t edit files 
more than 60K bytes long. It’s 
got no support for columns and 
tables. Some dot commands for 
advanced formatting are unin- 
tuitive and obscure. PC-Write 
seems to insist on putting a 
space at the end of every line. 
And it doesn't have a spelling 
checker (the $89 Version 2.7 
will). 


Registration Bonus 
Quicksoft will send you a 
complete PC-Write distribution 
disk with limited documenta- 
tion for $10. For $75, you get 
the software, full documenta- 
tion, two free updates, and a 
year's telephone support. You 
can give the distribution disk 
away to anyone. If you're regis- 


PC-Wnite, Version 2.6 ($75), adds embedded rulers that let vou set voriable margin 
widths, automatic reformatung, and customizable help screens (not shown). 


tered, you'll get $25 when they 
register, too. 

This is also the ultimate site 
license. You'll need to provide 
all your users with distribution 
disks (free if you copy them 
yourself) and manuals (with 
quantity discounts available 
from Quicksoft). You can buy 


Missing Link Fills 
Port Shortage 


BY WINN L. ROSCH 


Not so long ago, if you had a 
modem and a mouse and wanted 
to connect a serial printer, you 
were out of luck thanks to the 
personal computer's inability to 
output to more than two serial 
ports. But Henson Scientific has 
solved the serial port shortage 
and along the way created what 
is probably the best way to con- 
nect a serial printer to your PC: a 
5-inch-long expansion card 
called The Missing Link. 

The Missing Link is a special 
serial printer adapter that fools 
your PC and most software into 
thinking it is an ordinary paral- 
lel printer adapter. In DOS no- 
menclature, it functions like a 
COM port but behaves like 
LPT], LPT2, or LPT3 ports, 
making your PC think your seri- 
al printer is an ordinary parallel 
printer. 

Unlike the IBM asynchro- 
nous adapter, the communica- 
tions parameters of The Missing 
Link are hardware- (rather than 
sottware-) defined. Word 


length, parity, baud rate, and | 
handshaking are all set by on- | 
board jumpers (DOS's MODE 
command cannot change these 
hardware settings). You can 
evenalter some pin assignments 
to match the requirements of 
various printer manufacturers. 

The Missing Link supports 
all common printer protocols 
(XON/XOFF, ETX/ACK, and 
DTR/hardware) and handles 
them transparently within the 
confines of the expansion card. 
Neither you, your system, nor 
your software has to worry 
about any of them. 


Not an Ordinary Adapter 
The Missing Link will not 
function as an ordinary commu- 
nications adapter, though. It 
connects only to printers, not to 
modems and mice. This restric- 
tion is a result of IBM's parallel 
port design, in which parallel 
ports can communicate in only 


one direction: tothe printer. The | 
printer is restricted to only a | 


handful of dedicated signals that 


telephone support for users who 
need it (with quantity dis- 
counts). It's cheap, and em- 
ployees can use the software at 
home. 

Unless you can't live with its 
limitations, take a $10 gamble 
on the PC-Write distribution 
disk. How can you go wrong \aé 


puter, for instance, ready and 
paper out. 

Again, unlike the standard 
IBM asynchronous communi- 
cations adapter, The Missing 
Link functions as a DCE (data 
communications equipment) 
rather than a DTE (data terminal 
equipment) device. What this 
means is that a serial printer 
connected to The Missing Link 
uses an easier-to-make (and, 
you hope, cheaper) straight- 
through cable rather than a 
“*null modem"’ cable required 
by the IBM adapter. Pty 


j 490 West End Ave. 

| New York, NY 10024 

* (212) 769-3322 

+ List Price: $189.95 
In Short: A half-length serial- 
printer-only adapter that looks 
like a paraliel adapter to your 
system and may just be the easi- 
est way to connect a third serial 
device to a PC. 
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it can send back to its host com-_ | LJ 


PC MAGAZINE @ OCTOBER 14, 1986 
60 





PAC MICRO™ GIVES YOU MANAGE-ABILITY 

Managing projects has never been easier. Or faster. No matter what 
type of project you're involved with—big construction projects or 
software design and development or a special assignment that was just 
dropped on your desk—AGS' PAC MICRO provides all the answers 
you need. It virtually assures that you'll use all of your resources to 
best advantage to get the job done on time and within budget. 


PLAN AND MANAGE ANY JOB, LARGE OR SMALL 

Created for the IBM°PC (and compatibles), PAC MICRO has 
everything you need to manage any size project, including schedul- 
ing, budgeting, “what if” simulations, easy-to-read reports, and color 
graphics. (Optionally, use PAC MICRO with the Hewlett-Packard 
747X plotter for sharp, bold networks or gantt charts.) And PAC 
MICRO also interfaces with our mainframe project management 
systems, PAC II* AND PAC III? 

PAC MICRO im sy ote your management capabilities significantly. 
You can schedule 3 different ways: duration, effort, or to availability 
of resources. Target start dates can be entered for each activity. You're 
able to specify the project due date, and enter up to 30 holidays or 
shutdowns. PAC MICRO lets you build new projects using project 
models. And you can export data to Lotus I-2-3* and Wordstar! 


SURPRISINGLY EASY TO USE 
Just tell PAC MICRO what to do and in what sequence. PAC MICRO does all 

the resi. And it's all done in simple, uncomplicated English. The System will tell 
you where problems could occur, and also how to deal with them. PAC MICRO's 
scheduler uses the critical path method, and allows an unlimited number of 
poles and up to 400 tasks per project. Although project management specialists 

ind PAC MICRO to be an invaluable desktop aid, even those with little or no 
experience have no trouble using it. 

”AC MICRO costs $990 (the optional HP plotter module is $495). A demo disk 

is available for $100, which is applied toward purchase. And site-licenses that 


PROJECT 
MANAGEMENT 
JUST GOT 
A WHOLE LOT 
EASIER. 


permit unlimited copying and distribution are also available. 


RELY OW AGS 
PAC MICRO is brought to you by the company 
that for almost two decades has made project 
management—software systems, education, 
and consulting—its one and only business. 
If you'd like more information, or a demo 
disk, just call or send us the coupon. 


‘Management 
Systems' 















INC. 


The world’s leader 

in project management systems 
880 First Avenue 

King of Prussia, PA 19406 

(215) 265-1550 

Telex: 510-6603320 


AGS Management Systems 
isa diision of 
AGS Computers, Inc. 





Wordstar ts a registered trademark of MicroPro 
International 
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HIUMUUNAUULAI 

. 
— —_ a ee ee 
VES, 1'm interested in PAC MI@RO™ 
i Send me a o disk. Enclesed is $100. 


(PA and CA edd tax) 
(4d like more informotion. 





Nome — 

Title 

Organization 

Address 

City State Zip 


Telephone ( ) 

I ice, access to the following computers: 
——________ Mainframe/Mini 

Mail fo: AGS Management Systems, Inc. 

880 First Avenue, King of Prussia, PA 19406 
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BY CHARLES BERMANT 


Criticisms of THE Wordproces- 
sor tend to alternate with admi- 
ration for its $29.95 cost. THE 


Beyloolng of document —— 
PATON ROUGE, La. Th 
of Commerce have a igo 
atete. 


caotly ch 


tndostries sech 
Lent 58 etates acd cov ont le 
s che sed wlth Ite pi 
jor id" 
It to 
C-ceotered 
hollding. 


Fair to sell 


7 Taine 
PASTE COMMAND 
ESC to cancel, 


THE Wordprocessor 
Bargain of the Century 


five PCe lo the office 
ged how ocw 






Wordprocessor, a quirky prod- 
uct from a company that spe- 
cializes in cheap software, sur- 
prised me by how much it 
actually does. It translates files 


Loulolana Ospertzeat 
» the 


a relocate fled themaclver le 2 


a heyood the hovedarias c 
doclded to 


e high technology and Isst ye 


ghte and Resources (Li 
offer down ta th 


. . T Bisa . 
Press avoust to PASTE (WORD, SENT, LING, PARA, PACE, UA8) 





THE Wordprocessor, part of 329.95 Tine of so)iware Jrom Indian Ridge Enerprises, 
makes no use of the function keys. Instead, functions are tied to Ctrl key commands, The 
available options appear at the botiom of the screen. 





in and out of ASCII, underlines 
and boldfaces (not on-screen), 
searches, replaces, and right- 
justifies your text. 

Anyone who has ever used a 
word processor on a personal 
computer can be up and running 
in THE Wordprocessor in min- 
utes. Once you're up, though, it 
is a little difficult to figure out 
where to go because of the pro- 
gram’s idiosyncratic user inter- 
face. THE Wordprocessor vit- 
tually ignores the function keys, 
using Curl-letter-key combina- 
tions for most of its commands. 
To make learning the com- 
mands easier, Indian Ridge En- 
terprises supplies little clear 
stickers to attach to the front of 
each key. This is annoying since 
they aren't easy to align or re- 
move. A better solution would 
be to place the unattached stick- 
ers near the keyboard and refer 
to them until you memorize the 
commands. 


A Lot for the Money 

The unusual user ineriace 
notwithstanding, THE Word- 
processor works well, offering 











("THE Wordprocessor 








features that in typical entry- 
level word processors cost three 
times as much. To its credit, In- 
dian Ridge has not adapted the 
stance of some other low-end 
software publishers, the pro- 
gram costs less than lunch for 
two and if you don’t like it, just 
reformat the disks. at 
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Indian Ridge Enterprises 

508 Second St. 

Jack London Sq. 

Oakland, CA 94607 

(415) 268-1631 

List Price: $29.95 

Requires: 128K RAM. 

In Short: This package does 
most word processing functions 
without glamour but with com- 
petence. It's not for power uzers 
or professional writers, but it's 
asimple, efficient, and inexpen- 
sive writing tool. 
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EasyLAN gives you the benefits of network: 
ing your PCs at a fraction of the cost—$79.95 


per computer. 


>» EasyLAN lets you share expensive print- 
ers using standard print commands—at 
prices comparable to A-B switch boxes. 
» EasyLAN operates across a single commu: 
nications line, allowing you to transfer files in 
any direction. Every PC can be both a work- 
station and a server. 
>» Network operations are user transparent 
and take place in the background. 
> Modem access with auto-dial and auto. 
answer is standard. FasyLAN provides pass- 
word protection, disk/directory access 
restrictions and file locking. 
a a 
“Uf it does all you need why spend 
more! Itis the ultimate example of 
practicality in a local area network” 
PC Magazine. 





Installation and Operation 


Thousands of EasyLAN networks have 
been installed using our Network Install Pro- 
cess. FasyLAN commands such as EZDIR, 
EZCOPY, and EZTYPE are almost identical 
to DOS. 





(===) 


Letter Quality ——_ 
EasyLAN Office Network 





‘{ brought access to a laser jet printer 
Sor $80."—CONOCO Oil user. 


Specifications 


> EasyLAN connects up to 18 PCs, XTs, ATs, 
PCjrs or compatibles using RS232 cables and 
ports. PCs can also be connected using port 
selectors, and digital PBXs. 


PCs operate to 19,200 baud, ATs to 
56,000 baud. 


> Memory required —20K bytes per 
attached PC. 


> It’s not copy protected. 





“1 look for products that make my job 
easier and save my company money. 
EasyLAN does both. 

Mini Micro Magazine. 
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Product Support 


EasyLAN users have access to our respon- 
sive, professional support staff and the 
24-hour on-line Product Support Center. 


“The value is high, 2 2 QQ” 
—InfoWorld Report Card 





For Ordering & Configuration Help Call 


1RNN-R3E-1RIS 


In CA 408/738-8377 
Ask about the ZasyLAN evaluation package 





VISA MasterCard coD 
Sample Prices & Order Form 
Amount 
2 PC Network $159.90 
3 PC Network $239.95 ——<i 
Additional PC's @ $79.95 ea. ——— 
2 Port Board $219.95 ——— 
30° Cable $49.95Qty 
TOTAL ORDER 





Server Technology, Inc., 1095 E. Duane Ave Suite 107, 
Sunnyvale, CA 94086, 
Telex 5106003481 


In England, Tashkl Computer Ltd 01-904-4467 








Ye 


2. : 
South Seas St ipping Company 


s 
Re: Paim Frult Research at l 
eee 


YOU ae PRINT EVERYTHING ON 
THIS DESK FROM A BUSINESS PC? 


The world’s best-selling desktop laser printer has 
something in store for just about every business that’s 
88 Shipping ever dealt with the printed word. 

*oanizationay Cha, Because the Hewlett-Packard LaserJet Printer is 
the only printer of its kind specifically designed to 
work with over 300 software programs. And since it 
hooks up to almost any business PC, it’s right for all 
kinds of users—not just the art department. So you 


can print everything on this desk—from simple 
memos to vour life's memoirs. And get high-quality, 
Xs 








































PRESIDEN, 


professional-looking output. 
— Combined with our very fast, very versatile 
ACAFIC HP Vectra PC (it's IBM PC’AT compatible) and the 
iui software of your choice, the HP LaserJet is the cor- 
nerstone for a complete desktop publishing solution. 
One your whole company can easily use. 


Of course, the HP LaserJet also 
works with IBM PC's and compatibles. L} 
As well as software like Lotus 1-2-3 


—_——=- 
Factors. WordStar and d:BASE If. And, for = , 
| around $3,000, its the laser printer = : 
you can afford. Pe 
ot We can't printall the reasons our HP Vectra PC 


HP LaserJetis the printer of choice, But if you stop by 
an authorized HP dealer or call us at 1 800 367-4772, 










—_— Joint Vents Dept. 709] for the one nearest you, we'll show you 
<aere™ ° ma i 
o) 4 why HP quality printing makes very good business 
sutgts we A mS .' ” ‘ e . 
RU : 3 sense indeed. 
ee “<a 
a Ranow Mace anidee 3 Batch 2 Sencha daar ype era Nonaka rene owe 
avae 10M PC 16 4 regutered rodemork 1 inl Busnes Machines Corp Lotus | 2 3is0 jared Mroderark 
nt eT cee mc nen a hs Srageered Roverroth 
a} of Aanton tote © S86 Hewtefl Packard 
¥ net 
G4% . "j 
F a. 
a Gg HEWLETT 
ee - PACKARD 
one ; . 
ay = Business Computing Systems 
HP LaserJet 
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PC (C301) (os 


BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%, 
AND GET 14-30 DAY SOFTWARE RENTALS‘... 


Every few months, The NETWORK saves its 
members more than $24,000,000 and processes 
over 100,000 orders. 


CALL TOLL FREE 
1-800-621-S-A-V-E 


{Orders— Membership and Advice!) 
in Minoia cal (312) 280-0002 A179 
Your Memberahip Validation Number 
‘You can validate your membersiwp number and if you wish 
place your first money-saving order over the phone by using 
your VISA MASTERCARD or AMERICAN EXPRESS 
Our knowledgesbis eales conguitents ere 
‘on duty Mon.-Fri. AM to 7:00 PM, 
‘Sat. 8-00 AM to $-00 PM CST. 
PERSONAL COMPUTER NETWORK 
320 West Ohio Street 
Chicago, lilinols 60610 
Cail now...Join the PC NETWORK end etert saving today! 
Customer Service and Order Statue (312) 280-1567 4 
8:30 AM to 4.30 PM, Mon.-Fri. CST 





--------------------------4 


PC NETWORK - MEMBERSHIP APPLICATION 


member in the PC NETWORK * my catalog leatunng 
thousands of computer products at at jel xv abore DEALER WHOLESALE PRICES tt 
elao periodicelly receive “THE PRINTOUT @ special up dale on merchandise al prices 
BELOW even Ihose in my wholesale catalog end ell the other axclusive money: saving 


deraces available to Members. 179 ie) 


Tam under no obligation 10 buy enything My complete satistachon re queranieed Please 
check 17 all boaes that apply 





Besic the mber ship Beecial V1.4 Membership’ 

with 14 Day Rentals with 30 Dey Rentate 

One-year membership tor $8 One-year memberstup tor 315, 

Two year momberstp lor ‘Two: year membership for $25 

SIS (SAVE Sit (SAVE $51 

Business Software Remel BOTH Butuness and Gane Software 
Library lor $25 ack! | per Rental Libratwe for $30 add] per year — 
yeat—wih 14 day rentale wih 30 day rentate 

Games Sofware Rental “VIP mombers recave advance nonce on 
Library for $10 add'l per year bmted quantity merchandise specials 


Bin my croc card WSA = MasterCard = Amancan Exprese 
see COLETTE TTT) 
Number 


Exp Date. 
year 


Check or money order enctosed for $s 
Name. 
Ce 


Cty State i. 





Telephone | LF 


Pisese provide the following mtormation to insure compatitility with your system 
(check all boxes that apply): 


18M. AT APPLE tte APPLE Ie APPLE ie 
18M PC. MACINTOSH LIS APPLE Hl 
a 
Signature. 
(Signalure requeed to validate membershup) 
Copyrght © 1985 PC NETWORK INC 


Listed below sre just s few of the over 30,000 products available 
at our EVERYDAY LOW PRICES! 


GAMES & EDUCATIONAL SOFTWARE 
81 shipping and handling for 





‘ech tite ordered from betow.) 
Bivechip Mitonary Oi get y $28.09" Mouse Systema AC Pant-Te $50.98" 
or Tycoon run ° 

Broderbund Ancent A7 of m78° PC who a Color aah 

Broderbund Lose Runner 17.28" Pinpoint Publishing Micro Cookbook 21.00° 

Comprehensive intro to Personat Compuing 30.00" MasterT) 1078 

Qavideon Math Biestor Word Attack! 2100 = Sierra King 6 Ouest it 24.78" 

apoen Wiicier Games Temple ApshavSummey Games|! 20.00" Spectrum Holobyte GATO now 

Heyden Sargon it 24.75" p Spinnaker Aipnader Z00 Kinder Comp 15.28" 

Indiviguet ingtructor, Tety 24.80° Story Mactune Face Maker Mey Oriche Oxctie 
iq inreeornl Zinn cs Bicess 20 00" Reyes 4 Re Roses 
infocom Desai Suspenced 2400 Bm Spinnaker Delta Drawing o Most Amanng Thng = 20.78" 
Microsoft 82700" Sublogic Night hession Pinoal ad 2000" 
Mindscape The Mist, Firs! Blood Pt Zor Viewtoa Ki = 21.00" Jet a0 
Tmeworks Evelyn Wood Dynamic Reader 41.00" 
BUSINESS SOFTWARE 
(Pleane add $2.50 shipping end handling tor eech tive ordered from below } 

ANGA Paradox MicroPro Wordstar 2000 $209.00" 
hion-Tate OBase tits 36500° = MigrePro Wordetar 2000+ 298 00" 
inion Tate Framewcivh th ‘5 00° MicroAim R Bese 5000 216 or 

Boriend Reflex 5400' = MicroRiim Fi Base System V 939.00" 

Borland Sidekick (Protected) 98 00" daleroson C 218.00" 

Bortend Turbo Pascai 35.00" p Microsoh Word--Leme? Vernon 20 202 00° 

Bortend Turbo Pascal 8087 S300" Mdicrosoh Munpian ‘on00" 

Bortend Superk 3450° — Migent ay ee 85.00" 

Be Schwere Time Line 20 203 00° Menesrer ® Sense e000" 

Central syle das 18 25° The Tran Thee 

Supercaic Vv DOO pp Multinsta Mummete (Latest Versmn) 180.00" 
Associates Supor Provect Pius 70 Ge — Multimete Multinate Advantage 270.00° 

Digital a Gen m, a D> Maca obit Your S| se 

PGS Fastback $8 00" Commander oO 

Punk Sofwere 22,00° = Norton Norton Unites 3.1 

Harverd Harvard Tc 248.00" Open AR INV Gt AP Vor 3X on. 305,00" 

Heyes —New VT 100 Emutator 00° Power Power Base 200.00" 

Mumen Edge The 46 00° Raserott Prokey Verson 4 $5.00" 

D Human Edge Ton Sales Eoge or Mid Prober 200° Satelite Goftwere_ Word Pertect 180.00" 

Infocom 7050" Software Group Enabdie 293.00" 

Lietres Yolswrter i a 10.08 Settwnre ubhahing 'PES {Fae Wine, Graph 06.00" 

Lotus Lots 1-23 290 92° 

HARDWARE 
(Piease edd shipping and handiing charges found In Itsfice next to price.) 
COMPLETE SYSTEMS MULTIFUNCTION CARDS 
cene one eee Hehe CALL AST SixPakPromium "WOK s315.00 = (2.50) 
TAT REGO $1,778.00" (38.36) pm AST S»ParPius mtn GIK 13900 12.50) 
compa Mi OsntoMa 1,019.00" (41.26) pela ee ee 
) AST Aavantage tr AT 32500 1250) 
Portable’t w2S6K Orchid Conquest 22000" = (250) 
COMPAQ Desk 1,207.00 (3903) — Oretud Tiny Turbo 286 42000" (280) 
‘Hard Drak 20MB w2S6K/ 1 Floppy Tecmar Caption Mutitunction CardaK 108.00" (2 50) 
tae AC alee Siti 1.02500" 122 16) p> THE °S12K + Based w OK 6500" /2.50) 
2 DSDD FIC » 256m THE *Muttl 384. 4 functional clone 7$.00° +1 62) 
DEN PC Protea! 1.33700" 120 86) WAST 5" SixPahPus * 

AY bara p Dise Inchdes up to 364K of expanton 

WM POAT AN Contgs CALL Ysenai ! paratet 1 game port a 

(OM PC AT Base Unit 2,878.00" (60.37) 4 clock calenaar and 3 software slansant 
1 2MB Fioppy w255K > Insta o 10 Pius Clone wooo 1250) 

"ar Garne Clock Standard 
DISK ORIVES & CONTROLLERS PRINTERS 

lOmega Bemoulh Box/Dus! MG Onves $1,710.00" (36 94) 

& PC Network *8 Interna 12 Megnt 2e0.00" 16.26; Cliiaen MSE 10 NEW! $228.00" (496) 
Aumnset £¥ 1 by Seagate 1 Shuaaaet }GOCPS.BOCOL Fre + Trac 

PC Network 10MB Tape Backup 34000" (6 48) chizen MSP.15 NEW! 0.00" (734) 
‘Same Unt used  Compag’s DeskPro T6OCPSA32COL Frc + Trac 

PC Network 20MB. Fans Backup 408.00" (10.89) Chtren MSP.25 NEW! 496.00" (8 40) 
‘Halt Harght 200CPSI32COLFne + Trac 

> PC Network Hall Heght OS DD Dave 7e00° (16a) Chtzen Precrwere 35 NEW? 420.00 «(8 07} 

Tandon 20MB Haro 600 6 0) eee Desywheel/132C0LF ne + 

D THE “20MS == Herd = Dish Hard = sh73800° 11598, Citron 120-0 12025C PS tO wrectr 198.00" (965) 
een cee ona or Combe Kt soseni tx 50 1OOCPS BOCOL LO Modet 225.00" (eas) 
> THE es eral 2 re 35790° +793) Fx-8S 345.00" (7.45) 
Autobot Dewes Dy Seagate or Microscwnce Ke en te re EN Pers Bgces no oa i e087 
MEMORY CHIPS "350 2003 Loner Guatty Primer (138) 

All chips gQuarariesd for Me NEC et tee e000" (1490) 

1 Moray Upeage i focnss ATT, ME ROOTS ee oo, Rear aes 

SSX Dynatee Bair pat Bach 308 100) pm Okidata AML 162 NEW" 120CPS LO 188.00" 74.00) 

254K Dynamic Ram Chipa /Eachi 290° (100; Mista) Fee esd ae fant J 

3 3F° 120! pm Onitats At tea ney 1600S 10, 318.00" 9s 90) 


120K AT Mother Board Ciips (Each) 
intel 


8087 Cr Provessor "50 1215) ‘Steet Design Frac IAM G 
MODEMS D> Onidets AL 199 NEW" 160CPS LO 42500" (9 18) 
Pensnonic ‘Re-Pr091 1207S 2RCPS OO (475) 
eee leah new STE RE (280) Penenonia KXP1002 180CPS wTrectr 32800 (711 
VT 100 Emeteror Panasonic KX-P1502 180.CPS 15" wTrec 40600 (3 
Hayen Saacmodern 100 aaoe 500) —Towblba NEW" PRAT ZI0CPS"SICOL — BON.OD* (15.01) 
‘Promodem 1200 247.00" (00) —‘Teehibe 351 Par‘Ser 268CPS/13200L © 980.00" (20 71) 
bie Ropeties Couner 2400BPS Modem aerion: oo & BA 
itl litt MODEMS AME 100%. NAYES oe, VIDEO CARDS 
am Exteenel (2 581 Hercules Color Card w Parallel Port $198.00" = (2.50) 
THE * 2400 Com Enternat 277 00 45 54) Hercules Monochrome Graphics Cards 
Bie 1200 Cem Intemnsln Fee AC Tam it 330 00° 1250: Puredive ae wor ae 
Orchid Turbo EGA Cod 31000" (250) 
MONITORS Quedram Quad EGA + 323.00 (2.50) 
ei “EGA Plus w 256K and porter port 227 00° = 12 50) 
Arndes Cas 600 rien tie Aa entor *E2R 300) Bint -tra0 Moro Gaones w parote cot “Fase (0) 
Amdek Cou 722 NEW frnanced aaeoe (8 19) 100% Hercules Compatibie’ 
Magnavox TTL 7500: (500) BD THE’ Color Card 100%» 1M Companole = 80.00" (2 $0) 
Nee OTe! aan ae Croan, Gatoe teen ACCESSORIES AND SUPPLIES 
Princeton HX-12 AGB Monitor 30850" (798) . 
Princeton HX. 125 BGA or EGA Mentor 490.09" foam © Le telieacts latte reer pire 18 
Princeton MAN 12E 18 (500) ° 
‘Supports Efher Mono or AGB Cards DIREC Bulle: Bice Special — 
Men Someta ramiag, | SSE BE ater oe my 
axa » > PC rk 130 Went Gt PC iS fe 42 78) 
Currentiy Avanlebie — Works with Persyst BOB Card poner sinonyc Cavcn yas Bo ICG or Nene, : 
“PCNETWORK Members pay Jutt 8°. above the wholesate oui proach i oes emt 
ep unt) ane large cay " 
pres. plue shipping Al paces rellect a 3°» cash aiscount PC Docuenet 1 Keyocars Tomo erplaten. onea" (100) 
mM UT bl ate Hy 50 per ardet irternatons! orders call 
lor shopng & Randing charges Monwy Orders personal and my BS DD egg 18.08" fe 00) 
company cherhs please allow 10 werkung Gays 16 clear we Paper 2600 Sheets 17.00 (1900) 
All prices Subject fo change Microfine Ports (iwisible when tom) 


TRENT BEFORE YOU SUY —Momoers are eignie ta yon he NETWORK S Business and Game Software Rental Libranes to evaluate products: 
fore fyll 14 (Reguiertor301V 1 P i days to tee ¢ they mee! your needs And ine NETWORK S renial charges are lar less than other sofware 
rental seriaces — JUST 20°» OF THE MEMBER WHOLESALE PRICE We feature aver 1,000 avellente tities in (BM Apple/Mac end CPAM. 


Pc Tati 





IBM PC BASE IBM PC 
SYSTEM HARD DISK SYSTEM W 
(BM PC w/256K (awl — bagig ITH THESE 15 
Floppy Drive Controller Floppy Drive Controller 
2 Double Sided Double } 1 Double Sided Double UNIQUE BENEFITS 
Density Disk Drivea Density Disk Drive 
Mix and Match with Half Height Hard Disk COST + 8% PRICING— The NETWORK purcheses mil- 
your Favorite Monitor hhons of dollars in merchandise eech month You benetitin 
and Panter! receiving the lowest price avellable and alt at juat 8% ebove 
. w20MB publiehed dealer wholesale price. 
* Pei’: 7 * OUR 600 PAGE WHOLESALE CATALOG— Members re- 
$1 5025.00 5 are we am $1 ,30/, 00 ceive our 600 page wholesele caisiog containing over 30,000 
: — — = herdwere end softwere products lor the BM PC, APPLE and over 
; : [ : ] 50 other uiar computer systems THE NETWORK'S CATA- 
vf SENT. LOG (ts THE LARGEST SINGLE COMPILATION OF PERSONAL 


COMPUTER PROOUCTS AVAILABLE TOOAY. NOW UPDATED 
QUARTERLY! 


IN-STOCK INSURE O FAST HOME OELIVERY—The 
F NETWORK maintains @ giant multt-mitiion dottar inventory 
256K CPU/T Floppy/Hard Disk of moat poputar producte, along ua to ship many orders from 

stock Non-stock items ere typicelly maintained in loce!l were- 
houses just deys ewey from The NETWORK and YOU We pay etl 
insurence expenses on your sbiemen! EMERGENCY OVE R- 
NIGHT SERVICE IS AVAILABLE ON REQUEST. 


4 10 OAY RE TURN POLICY —tt you are not aetiafied, for 
any reaaon with any hardware component purchesed from 
The NETWORK within 10 deys ot receipt. we witi retund your 
entire purchase (les¢ ehipping) with no queetione aaked, 


tp’ > MEMBERSHIP SATISFACTION GUARANTEE— If tor 
a —_ eh @ny reason you are not satistied with your membership within 
30 days, we will refund your dues IN FULL 


EXPERIENCED CONSULT ANTS— The NETWORK hires 
consultants, not order takers. to aid you in product selection 


* 
$1,999.00* wisome 
Our consuiting staft possesses in excess of 150 man years ot per- 


* sonat computer product experience We back our conaultante 
1 807 00 w/20MB with our money beck guarantee: IF ANY PROOUCT RECOM- 
5 , MENOEO BY OUR CONSULTING STAFF FAILS TO PERFORM 


PORTABLE 
HARD DISK SYSTEM DESKPRO SYSTEM 


256K/1 Floppy/20MB Hard Disk 


AS PROMISE D— WE WILL TAKE IT BACK AT OUR EXPENSE 
FOR & 100% REFUNO. 


D | S 34 =n ES 5" vBi0D S%" SS/DD FREE TECHNICAL SUPPORT— The NETWORK supports 


every product it sells Our quelitied TECH-SUPPORT staff witt 

Guaranteed for Life! Bx ) help you assemble your system, interpret vendor documentation 
Brand Name Disketies q and get your soltware and hardwere to work WE WILL GIVE YOU 
available in boxes of 10 } ALL THE HELP YOU NEEO, WHEN YOU NEEO (tT—FREE! 


Seer Ouse Slee 1 OPTIONAL BUSINESS RENTAL LIBRARY Al mom- 
bers can join our BUSINESS RENTAL LIBRARY featuring 
over 1000 available fities for just $25 PER YEAR above the base 


64K IBM PC EXPANSION KIT 2 
- a ae pat = a oe ance membership tee Thie entities you to rent buainesa aoftware AT 


JUST 20% of the DISCOUNT PRICE FOR A 14 DAY PERIOO. tf 


/2001 ~ ou decide to keep the eoftwere. the entire rentai fee iade- 
tee 200ns INTEL” Math Co-Processors Moetedfearnihe aurcheaa price VIP MEMBERS GET A FULL 
t * 8087 5Mhz $99.50* 30 OAYS for just $30 above the V.I.P. base fee. This also in- 
ne é 8087 BMhz 161.00° Sludeahalgars! library privitegeafor a$5 combinetion 
| a savinga. 


Lifetime Guarantee! 80287 SMhz/BMhz 197.00" 1Q OPTIONAL GAME SOFTWARE RENTAL LIBRARY — 


Catena Rental brary ts available to members ior just $10 
H P and permits evetuation (or just enjoyment) of eny 
1/2 Height 360K game or educational software product as above 


DS/DD Floppy 10 SPECIAL SAVINGS BULLETINS— THE PRINTOUT 
Disk Drive — Issued Quarterly at no charge to Network members only! 
The Printout contains all the New Product listings and price 

$75 00* changes you need to keep your Catalog up to date Also. we buy 
s excess dealer inventories, and store bankruptcy Closeouts which 


we turn around and make available to our members et tantastic 
THE™20 + 20 savings via THE PRINTOUT 


DISCOUNT BOOK LIBRARY— Working with numerous 
20MB Hard Disk 1 1 publishers and distributors, The NETWORK has assembted 
20MB Tape Backup a library of over 1000 computer releted books end menuals at sev- 
ings of up to 75% from the normal store price 


1 2 MEMBE RSHIP REFERRAL BONUS—Our most valu- 

able source of new members is you! To dete almost 40% of 
our members have been reterred by word ot mouth trom other sat- 
istiedmembers For those of you who refer new members. The 


$9 80.00 " $735.00* 





and Order Status (312) 260-1567 
‘TM 8 R—Registered tredemarka of /APPLE/ART * 


NETWORK will credit a cash bonus to your account epplicabte to 
ASHTON-TATE DBASE Ili any tuture purchase 
* ‘ 1 3 CORPORATE ACCOUNT PROGRAM— Almost 50° ol 
' 3 65 0 0 The NETWORK s members are corporate buyers and users 
] s (see opposite page /eft) The NETWORK can establish open 
i] THE™20MB eccount sietus and assign designated account managers to ex- 
MULTIMATE WORD PERFECT Hard Disk Kit pedite orders, end coordinate multiple tocation shipments 

* a ba 1 G QUANTITY DISCOUNTS For large corporations. clubs, 
1 80 00 357 00* and repeat or quentity buyers The NE TWORK can extend 
a e additional single order discounts, when aveitable to us trom our 

manutacturers and diatnbutora 
1 5 eu Te e eer ECAR. pownioas abrecearel 
eS f = ee rom the nation’s lergest single concentretion of Public 
*Members pay 8% above this wholesale price plus shipping Domen softwere everleblet attied no the nation's targest tech- 
orders a nical information network! Place orders, get tech support or con- 
CALL TOLL FREE 1-800-621-S-A-V- (vests) tect customer service from the Network's OnLme, “not just a 

In illindis call (312) 280-0002 Validation code: A179 bultetin boerd but a complete customer inlormation network. 





Simply put: THE “highest quality and 
best value in computer products anywhere. 


q THE™ commitment to our [@ 
3 customers is compatibility, 
quality, value, 
service and support 


THE™ backs 
every product with a 
45 DAV 


THE ™ MULTI 384 
This multi-function card features 
0-384K memory, a serial port for 
communication, a parallel printer port, 
a clock/calendar with battery backup, 
and a software bonus which 
includes RAMdisk and 
other utilities. retas $90 00° 


$67.00* 


Special Wholesale Price 








THE “COLOR CARD 
100% compatible with the IBM™ colorcard with 
display modes of 80x25 alphanumeric 
and 320x200 Ree Rat Price $75 00° 
cirice 


“ $60.00* 
THE™576K MEMORY + 


Supports 0-S76K of available memory and is 
compatible with all IBM™ PC's. Retail Price $46 28° 


“tt $35.00* 
THE” PRINTERFACE 
Supports all text and graphics features 


and is fully compatible with 
third party software. Retail Price $23 13° 


watt’ $18.50* 


Availability — Prices Subject te Change 


"All Reme Subject to 
Registered Trademarks of IBM Asi Ressarct’ 


Tw 


| THE™ 1200 COM EXTERNAL 
This self-testing 1200 BPS modemcomes 

















| 





| their prices. Retail Price $91.25° 














Thompson, Harriman and Edwards Computer 






! 

— 00 VALUE! 

io A $120 ADAM OSBORN'S 
PAPERBACK SOFTWARE 


maar @ Paperback Writer 
@ Paperback Speller 


THE™ MODEMS 


100% Hayes compatible 






















with auto answer,auto dial, auto redial and @ Numberworks 
a built-in speaker. Ret Price 161.25° Spreadsheet 
All three for only.. 


wt§119.00* S 32.00* 


With the purchase of a PC + 


THE™20MB HARD DISK 
i Featuring a half-height IBM™PC 


THE™ 1200 COM INTERNAL | compatible internal 20MB disk drive, 


controller card, connecting cables 
Features auto answer, dial and redial, with | and installation manual. neti $458.75 
a built-in speaker, RS 232-C serial port 


and PC Talk I]. reat price si4e 75° well 3 5 f 00 * 
$109.00* | 


THE™ MULTI VO 

Feature for feature, THE™ matches 
the AST™I/O+ and comes up a winner, 
with serial/parallel and game ports 
standard, (a second serial port 
optional), a clock/calendar, RAMdisk 
and print spooler. Rew Price 575 00 


$60.00* 





Special 
Wholessie 
Price 


THE™ 2400 COM EXTERNAL 
Eight times the speed of a 300 BPS unit 
makes this 2400 Baud modem truly 
affordable, and we've made it truly 
compatible. With auto answer, auto dial, 
auto redial, and a built-in speaker with 
volume control. Retait Price $346 25° 

Special 


$259.00* | 


Wholesale 
Price 


THE™H720 MONO 

This monochrome graphics card with 
printer port features 100% IBM™and 
Hercules™ compatibility, at a fraction of 





$73.00% |. - 
al e | 

THE “EGA PLUS 

With 256K standard this 100% IBM™ EGA 
and Hercules Graphics compatible card is 
ideal for high resolution pera pprey 
of Microsoft™ Windows, Lotus™ 

AutoCAD™ — Retail Price $283 75° 


“= $220.00* 









Special 
Wholesele 
Price 


Functiona) 
Clone of 




















Hercules 
Geaphics Card 


| Thompson, Harriman and Edwards 
Computer Products Company Ltd. 


TH E™ PC + COMPUTER ] 

business, professional andperssrat | LEE) MOST INCREDIBLE 

software written for the IBM™ PC. It will | 

abilty to switch to an megane cock | LIMITED TIME OFFER IN 

rate, enabling you to Tun your software | 

also comes standard with an Al" sive” | COMPUTER HISTORY, FROM 


keyboard, correcting the inefficiencies 

found by IBM™on their regular PC THE uu and PC NE I W ORK 
keyboard. 256K standard (640K optional) ove 
on the mother board will allow you to run | 

memory intensive programs such as | ™ 

Lotus 1-2-3, DBase fil and Framework 

without adding extra memory cards. Plenty 

of power, with a 135 Watt source and 

lots of room for expansion 

with 8 card sfots is also 


standard. Base unit 
includes: 256K RAM, =—=——__——-- a = 
Computer with _ ; 


One 360K 514" Floppy 


Drive, Dual Turbo Clock E ™ 
Speed, 8 Expansion . \ “THE PC + is well built | 
Slots, 135 Watt Power go) and has enough company 


8 
L 
Supply, "AT" Style = r support behind it to make it s 
Keyboard, Full 5 8 very attractive alternative to t bi 
1 Year Warranty (Te. higher-priced competition.” compa 1 eC; 
and 45 Day 





ae Sa 360K 5.25" 
$444.00* Disk Drive, 
Turbo Speed, 
ae ‘ae | 
aE Keyboard 


{ \ 









Special Wholesale Price 
CIRCLE 245 ON READER SERVICE CARD 


444,00* 


$469.00* for 640K System 


te ( ‘ Dealer Inquiries Call THE ™ at (312) 642-9626 
Products C ompany I td. 319 West pete Street. Chicaco. Illinois 60610 


“AO prices in this ad are wholesale—PC Network 
Memters pay wholesale + 8% and shipping. 


CALL TOLL FREE A1N7 


(800) 621-SAVE 


In Ilinois (312) 280-0002 






NEW DASH FOR YOU 


Your old printer should look so good. 

Introducing the ImagEnhancer™ PC add- 
on board. It enables ordinary monochrome 
or color dot matrix printers to produce high- 
quality, plotter-like graphics. 


THE OUTPUT IS OUTSTANDING. 


The ImagEnhancer is the perfect way to 
get presentation-quality graphs, charts and 
artwork from your old dot matrix printer. 

What's more, it comes with a built-in 
512K memory. So while your printer is 
printing one job, you can use your PC for 
another. Which will improve your productivity 
tremendously. 

And of course, the ImagEnhancer works 
with the same computer products most 
everyone works with. 

IBM" PCs, XTs, ATs or 100% compatibles 
with graphics 
capability. 

Alps, Epson’ 

or Epson- 
compatible 
monochrome or 
color dot matrix 
printers. And 
Houston Instrument (DM/PL) plotter- 
compatible software, including Lotus* 1-2-3; 
Symphony,’ PFS*:Graph and Framework” 
among others. 


AND THE PRICE IS RIGHT. 


At $595* the ImagEnhancer costs a 
fraction of what you'd pay for a new plotter. 
It's simple to install, too. And backed by a 
one-year warranty. 

The ImagEnhancer is a product of Alps 
America, a U.S. subsidiary of Alps Electric 
Co., Ltd. of Japan, an International Fortune 


The ImagEnhancer PC add-on board bnngs 
plotter-hke output to dot matrix printers. 









3500 


3000 


2500 


2000 


1500 


Units (000's) 


1000 


S00 


Gi cnits 


500 company. Other Alps America products 
include a full line of high-quality printers. 

For more information, print samples, or 
the name of the dealer/distributor nearest 
you, write to Alps America, 3553 North 
First Street, San Jose, CA 95134. Or call 
(800) 828-ALPS. In California, (800) 257-7872. 
In Canada, (800) 858-2577. 

Better yet, send in this coupon along 
with your payment. And teach your old dot 
matrix some new tricks. 


ImagEnhancer is a trademark of Alps Electric Co, Ltd Other computer or software names are trademarks and/or tradenames of their respective manufacturers ©1966 Alps America. 





R OLD DOT MATRIX. 


TICS BOARD MARKET 
recast — Office/Government 
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Source: Future Computing 


Thus umage was pnnted with an ordinary color dot matnx printer and the ImagEnhancer PC add-on board, With e monochrome pnnter, you get the same high resolution in black and white 


























SO ORDER TODAY. Method of payment (circle one): 

Name: Check MoneyOrder MASTERCARD VISA 

Address: Card number: 

City: ; Exp. date: = ————— 7 

State: 7 ————— Signature: _ = : —= : 
' Mail to: Alps America 

a 3553 North First Street 

Send ____ImagEnhancer(s) at $595 each* an laa Se Z 

* ing ar ing for na residents a: es tax c a DTA 

Ma ee In California, (800) 257.7872 AMERICA 
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12MHz SPEED... 


..- plus AMEGABYTE FOR DOS! 





THEY ALL NEED NUMBER SMASHER/ECM™ 


Turn your PC or XT Into the machine it should have 
been! The 12 MHz Number Smasher/ECM is the fastest 
accelerator on the market It is also the most powerful, provid- 
ing a true megabyte for DOS! 


To break the 640K DOS barrier MicroWay designed a 
Memory Management Unit (MMU) that is tailored to DOS 
plus a 2000 byte resident driver- MegaDOS™. MicroWay 
calls this breakthrough Extended Conventional Memory. 
When you type CHKDSK with the board installed, your sys- 
tem will report 1,036,288 bytes total memory and 1,010,016 
bytes free! Any conventional DOS program can utilize a full 
megabyte for data or code without changing a byte. 


Downloading a mainframe application? ECM memory 
tuns with any program that uses DOS for screen services 
including RM and MS FORTRAN and MS and LATTICE Cl 
This means you have an additional 384K available for over- 
sized applications. Programs which write directly to the 
screen require a simple patch to adhere to the new standard. 
MicroWay has already developed patches for the Lotus, 
WORDSTAR and AUTOCAD screen drivers. Release 1A of 
1-2-3 jumps from 535,516 to 916,444 bytes available and 
runs faster than Release 2 for most worksheets. 


Nay? 


Number Smasher/ECM Is 100% compatible with all 
hardware and software including EMS and EGA boards. The 
compatibility is a result of control: its speed is switch, key- 
board or software selectable from 4.77 MHz to 12.0 MHz. 
Applications which have notbeen upgraded to ECM canstill 
be run by setting DOS to 640K or 704K and using the 
memory above DOS for I/O enhancers. 


Number Smasher/ECM runs floating point bound pro- 
grams faster thanan AT or any other 80286 based machine. 
In fact, Number Smasher's 12 MHz 8087 runs a factor of 
three faster than the standard 80287 on the AT, delivering up 
to 125 kflops. Software is included for RAM Disk, print 
spooler, and disk caching, which speeds up floppy and hard 
disks by a factor of 2 to 10! 


Number Smasher/ECM Is the most cost effective pro- 
ductivity tool you can buy. The base board which runs at 
9.54 MHz comes with 512K and costs only $599! The com- 
plete system which includes a motherboard accelerator, one 
megabyte of memory and a 12 MHz8087 is just $1 199. Call 
today to discuss ~ particular configuration. Remember: 
“The advantage o} ale from MicroWay is outstanding per- 
sonal service.” (PC Magazine, 6/10/86 - p. 162) 


The World Leader in 8087 Support 


P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
Tempo House, London, U.K. call 01-223-766 


Number Smasher, ECM and MegaDOS are trademarks of MicroWay, Inc. MicroWay is a registered trademark of MicroWay, Inc. 
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VIEWPOINTS 


& FROM THE EDITOR’S SCREEN 8 BILL MACHRONE 


‘THE STRONG GET 
STRONGER 


Prosperity in the computer industry has taken a new tack. Performance and price 
stratification are the ingredients of success. 


iversification. It’s the word on ev- 
D= computer industry CEO’s lips. 

And it’s reaping surprising bene- 
fits for the savvy user. 

Industry pundits have delighted in tak- 
ing to task software and hardware manu- 
facturers alike for being one-dimensional, 
or not being able to come up with that sec- 
ond big product. It's an easy criticism—al- 
most a cheap shot. 

The litany reads like an indictment of 
the entire industry: Lotus can’t come up 
with a /-2-3 successor. IBM moves too 
| slowly and fails to utilize new technology. 
The PFS: series is played out. The clone 
makers are fast-buck opportunists. We're 
at the mercy of the Japanese. Compaq is 
caught in a price/positioning squeeze and 
has nowhere to stand. And so on. 

Lotus is always first on everyone's list 
of *tyeah, but what have they done late- 
ly?” criticisms, Sure, Symphony didn't re- 
place /-2-3, and Lotus hasn't pushed Spot- 
light, HAL, or 1-2-3 Report as effectively 
as it might have. But I, for one, am 
through knocking /-2-3, Release 2, for be- 
ing a flawed successor to 1A. Lotus has 
now shipped more copies of Release 2 than 
Release 1A, and I refuse to believe that it’s 
just shelfware. Corporate customers ev- 
erywhere are biting the bullet and recoding 
their 1 A models for Release 2. It’s the new 
standard. Might makes right. 

Nonetheless, Lotus is keeping a weath- 
er eye on Microsoft's Excel. If you want to 
know what features Excel will have on 
your PC, look at it on a Macintosh. It’s a 
winner. Excel has also clobbered Jazz in 
that arena, but Lotus doubtless has an an- 








swer up its sleeve. Meanwhile, Lotus has 
broken meaningful new ground in its tradi- 
tional stronghold, the financial communi- 
ty. In my travels, I’ve seen a lot of Lotus’s 
Signal stock-quote receivers sitting on PC 
ATs. Lotus is gearing up for a big entry 
into the scientific and engineering market, 
which will mesh nicely with the coming 
generation of PC-based workstations. Ex- 
cel may ace /-2-3 on the first serve, but 
watch for Lotus’s answering volley. 


PLAYEDOUT When the critics say that 
the PFS: series is played out, they're right. 


The line was phenomenally successful. It | 


fit a time, a range of capabilities, and a set 
of user expectations that don't exist any- 
more. But my hat is off to Software Pub- 
lishing Corp. for some shrewd acquisitions 
and earnest product development. 

The new low-end product, aptly named 
First Choice, is actually integrated soft- 


ware. It offers a word processor, spread- | 








sheet, filer, and communications. Each 
function is menu driven, with drop-down 
menu selections, on-line help, and hand- 
some, helpful screens. At its $149 list 
price, First Choice is a lot of software for 
the money. 

Software Publishing’s new Harvard 
product line dovetails nicely with First 
Choice, as a high-priced line. Its new Pro- 
fessional line is in another, higher price 





tier. The Professional line is especially | 


noteworthy because it includes a network- 
ing package that takes any of the Profes- 
sional series products and adapts them to 
network operation. There’s even a special- 
ty line, with its own pricing and market, in 
the ClickArt series of desktop publishing 
applications. Any resemblance to General 
Motors’ product stratification strategy is 
not entirely coincidental. The opportunity 
for trade-ups and add-ons is built in. I think 
it’s a winner. 


TANDY POWER) What other company 
could roll out five new computers at once? 
Sure, some of them are variations on exist- 
ing machines, but they are at the same time 
indications of health and commitment. 
Tandy literally has something for every- 
one, and you can find it in your neighbor- 
hood. Tandy has capitalized on the resis- 
tance engendered by the cookie-cutter 
compatibles built in the Far East. Tandy 
chairman John Roach repeatedly calls 
them ‘‘the no-name transient clones”’ in 
his litany. He’s implying (and saying out- 
right) that Tandy will be here next year and 
5 years from now, while the importer/dis- 
tributor may not. 
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As persuasive as this idea is, it's even 
more significant that Tandy has pulled all 
the weird machines from its product line 
and left us with a machine for every pur- 
pose, all compatible. Tandy is making a 





CONVENTIONAL 
FULL-SIZE 


| MEMORY CARD 


A low cost mid-size card 


ane reenannanssscnel 


VIEWPOINTS 


= FROM THE EDITOR’S SCREEN 


strong statement at the top end with the 
3000 HD. The 3000 already offers more 
expansion slots than any other 80286- 
based machine, and the new model offers 
one of the fastest hard disks around. Its ap- 


for oversize jobs 





Suggested Retail Prices 


BOCARAM ie a low-cost high performance EMS memory board that will anhanca the 
power of your PC. BOCARAM conforms to the Lotus/intel/Microsoft Expended Memory 
Specification whose growing Ilet of supporters includes over twenty leading softwere 
manufecturere like Lotue 1-2-3 (Release 2.0) end Symphony. 


BOCARAM le designed to connect to e PC/XT 8 bit bus, but worke equally well in the 
PC-AT end competibles with clock speeds up to 12 MHz. 


A versatile memory manegement softwere peckege epeeds inetalletion end provides e 
RAMdiek and print apoolar. BOCARAM will co-reeide with other memory boarde euch as 
Intel's Above Boerd or Boca Research's MEMEK. 


The Boce Reseerch femily of memory and graphic edd-on producte Is evelleble from e 
growing network of deelers. All products ere eupported by ¢ quelified technicel support 
steff. Boce Resaarch products are designed end menufacturad In the U.S. to meet the 
highest etenderde of quality control. All producte are protected with 6 one year warrenty. 


Specifications 


Goard Size: 423 X @5 Inches 
CPU @pead: 477 to 12 MHz, 
RAM Chips: 150n3 256K 





plicability as a file server or multiuser ma- 
chine is obvious. 

At the other end, the new members of 
the 1000 family are determinedly easy to 
use. The all-in-one 1000 EX comes with 
Personal Desk Mate, a simplified version 
of the original Desk Mate program. This 
new version looks like a character-based 
version of Microsoft Windows. The 1000 
SX comes with Desk Mate I, which is 
powerful and easy to use. It’s only Tandy’s 
latest volley in becoming market savvy. 
You can buy all of the mainstream soft- 
ware packages at a Tandy computer center 
now, a far cry from the days when all of the 
stores’ software was privately labeled. 


NAY SAYER Despite Tandy’s protesta- 
tions, you can buy a lot of computing pow- 
er for a good price if you judiciously shop 
the clone market. You buy with John 
Roach’s warning in your ears: If it breaks 
and it tums out you’ve bought a disposable 
computer, so be it. It was great while it 
lasted. 

The upshot of this latest change in the 
market is that you have more-discriminat- 
ing choices to make when you're selecting 
or specifying machines, especially if 
you're a first-time user. It’s more and more 
like buying a car. You have your choice of 
‘‘engines,’’ ‘‘transmissions,’’ and ‘‘ac- 
cessories.”’ You can pick a machine with a 
fast 8088 with confidence and save the 
money that you would have spent on an 
80286. Not only can you select disk capac- 
ity, but you can also tune access time to 
your needs. 

And just when everyone was saying 
that integrated software is dead, two sig- 
nificant new packages show up. Both First 
Choice and Desk Mate Il are aimed square- 
ly at the first-time user. Both work better 
than many of the equivalent standalone 


packages. The big difference is the price. | 


While $149 for First Choice isn’t bad fora 


product of this caliber, Tandy is giving 
away the same functionality. Of course, 
there’s a catch—you have to buy a Tandy 
1000 to get Desk Mate Hl. 


For additional intormation 
call your Boca Research 
dealer or contact us 
directly at: 





BOCA 
RESEARCH, INC. 


6401 CONGRESS AVENUE, BOCA RATON, FLORIDA 33431 


Regiatared Tradamarks: 
IBM PC/XT/AT, INTEL, ABOVE BOARD, LOTUS, MICROSOFT 


CIRCLE 382 ON READER SERVICE CARD 


(305) 997-6227 


tion are the most important trends in our in- 
dustry this year. Both are essential to the 
health and well-being of the business; both 
make training and support easier and sav 

money. I like it. PC 
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TANDY... Better Again’ 
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Welcome to the next generation 


of personal computing. 


Introducing four 
Tandy PC compatibles 
that redefine the term 
“industry standard” 


Meet our new line of MS-DOS® 
based personal computers. Each 
one was designed with a different 
user in mind. And yet each has one 
thing in common: the Tandy com- 
mitment to excellence. When you 
buy a Tandy computer, you get 
more. More power, more speed, 
more options, more support. All at a 
lower price than the so-called “in- 
dustry standard.” 


The Tandy 1000 EX 

Only $799 for a true MS-DOS 
based computer? It’s true. The 
Tandy 1000 EX runs the same pow- 
erful software as an IBM® PC—at 
up to twice the speed! And every 
Tandy 1000 EX comes with our 
new graphics-oriented Personal 
DeskMate™ software with six user 
applications. The 1000 EX is also 
the perfect classroom computer. 


The Tandy 1000 SX 


Here's a high-performance ver- 
sion of America’s #1 PC 
compatible—the Tandy 1000. The 


new Tandy 1000 SX is still compati- 
ble with industry-standard MS-DOS 
software. But it can now run many 
of these programs 50% faster. The 
1000 SX comes with 384K and two 
built-in disk drives— standard. You 
even get our enhanced six-in-one 
DeskMate® II applications software. 
All for just $1199. 


The Tandy 3000 HL 


lf you've already invested in 1BM 
PC/XT® software and hardware, and 
would like to expand, the Tandy 
3000 HL gives you four times the 
power of the XT... for less. The 
3000 HL can process twice the 
data, thanks to its advanced, 16-bit 
80286 microprocessor. Plus, the 
3000 HL operates at twice the 
speed of the XT. With a Tandy 
3000 HL, you're getting much 
more than an XT compatible—and 
for only $1699. 


The Tandy 3000 HD 
Unmatched in performance, the 
Tandy 3000 HD is a powerful work- 

station with both networking and 
multiuser capabilities. It’s compat- 
ible with the 1BM PC/AT®, offers 
greater disk storage (40 megabytes), 
yet is priced at $4299. 


American-made quality 

These four new computers are 
built in our own manufacturing 
plants right here in the U.S.A. 
They're designed to meet our rigid 
quality standards, and backed with 
the best support in the industry. 
We're proud of our new line, and 
we want you to see why. Come in 
for a demonstration. 


Available at over 1200 
Radio Shack Computer Centers and at 
participating Radio Shack stores and dealers. 


Radie Shaek 


COMPUTER CENTERS 


A DIVISION OF TANOY CORPCRATION 
CIRCLE 290 ON READER SERVICE CARD 


F |g oF Ff FF FF 
Send me an RSC-17 Computer Catalog 


Radio Shack, Dept. 87-A-300 
300 One Tandy Center, Fort Worth, TX 76102 


1 | Name 
Company 
pene 


Bey 
State ZIP 
L Phone 


Prices apply at RadioShack Computer Centers and participating stores and dealers. Monitors not included. IBM, IBM PC/XT and IBM PC/AT/Registered TM international Business Machines Com. 
mt on MS-DOS/Registered TM Microsoft Corp. 
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TRANSEC NEW PRODUCTS 


Program Review: 





Makes d BASE Easier to Program, 
Reduces Logic Errors, Bugs 
TranSec dANALYST™ automatically 
converts any dBASE III program to 
dBASE III PLUS with true record and 
file locking for multi-user operation. 
Features include syntax/blocking 
analysis, tabbed file output, variable 
cross reference. Framework-type inter- 
face command windows, pop-up menus, 
graphic analysis REPORTS menu. 
Saves programmer's time toanalyze and 
debug d BASE II, III, or PLUS. Supports 
multi-user Clipper and network ver- 
sion of WordTech. Not copy protected. 
Rated a “best buy.” 
‘TranSec dANALYST™ 

TO ORDER: 1-800-423-0772 
IN FL: 1-305-474-7548 


$74.95 plua $5 s/h 
VISA/MC 


Program Review: 





Simplify Naming, Finding Your 
Files with 32-Character File Names 
TranSec PCEasy™ is a new easyto-use 
“office environment” file management 
system that allows anyone to easily 
organize large amounts of data on a 
hard disk. Expands DOS file name limit 
to 32 characters to name files naturally, 
the way you think. Use easily re- 
membered plain words ornumbers. The 
interface structure mimics the paper 
world, only it’s faster, better and easier 
to use... by programmers, managers, 
secretaries, clerks. PCEasy immediate- 
ly finds file cabinets, file drawers, file 
folders, spread sheets, reports in their 
own logical location. Automatic menu 
access to application programs. Works 
with all popular applications and utili- 
ties. Not copy protected Rated “*##* 
for ease of use.” 
TranSec PCEasy™ 

TO ORDER: 1-800-423-0772 
IN FL: 1-305-474-7548 


$74.95 piua $5 s/h 
VISA/MC 


UNLOCK’ 


Removes 


Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNlock “copying” disk allows you to 
make “unprotected” DOS copies of 
popular original program disks. Unpro- 
tected backup copies perform per- 
fectly, as do copies of these copies. 
UNlock copies run on any hard disk, 
including Bernoulli Boxes. No original 


required in drive “A.” Run on a RAM 
disk simply and convenienily. Also, 
copy DOS 5%” programs to 3%” 
diskettes. For IBM” PC, XT, AT, com- 
patibles, 256K or more, DOS 2.1 or 
higher. Choice of the critics! 


Guaranteed to work only with programs below: 





@ dBASE Ili & dBASE Ill PLUS™ 
@ FRAMEWORK | & 11™ 

@ CHARTMASTER™ (6.1) 

@ SIGNMASTER™ (5 1) 

@ FASTBACK™ (5 3) 


@ HARVARD TOTAL PROJECT MGR.™ (1.10) 


@ THINKTANK™ @2.0, 2.1) 


UNLOCK’ ALBUM “A” PLUS 


$49.95 


(Plus $4 sheshanding Foregn orders $10) 








@ LOTUS 1-2-3™ (1a-20) 

@ IBM WRITING ASSISTANT™ (1.01) 

@ IBM FILING ASSISTANT™ (10 

@ IBM REPORTING ASSISTANT™ (1.0) 
@ GRAPHWRITER™ (4.3, 4.31) 

@ REALIA COBOL™ «1.2, 20) 

@ MULTILINK ADVANCED™ (3.02, 3.03) 


@ DOLLARS & SENSE™ (2.0) 





UNLOCK” ALBUM “B” PLUS 


@ SYMPHONY™ «1.1 

@CLIPPER™ 

@ LOTUS 1-2-3 REPORT WRITER™ (1.0) 
¢ DOUBLEDOS™ 

@ SMARTWORK™ (1.0 Rew. 0 thru 10 & 1.1) 

© DISK OPTIMIZER™ 


@ MANAGING YOUR MONEY™ «1 5.151.2,0) 


$49.95 


(Pius $4 ehip handling Forengn orders $10) 


@ MICROSOFT WORD™ «115, 2.0, 2.0) 
@ PFS: ACCESS™ (1904 €4) 
@ PFS: PLAN™ e, 
@ PFS: GRAPH™ (a) 
3 WRITE™ (1.01, c) 
@ PFS: REPORT™ (a,c) 
© PFS: FILE™ a,c) 





© DATABASE MANAGER Il— THE INTEGRATOR™ (2 0, 2.02) 





SPECIAL OFFER 


@ dBASE ill & dBASE Ill PLUS™ 
@ FRAMEWORK | & 11™ 
@CLIPPER™ 

@ FASTBACK™ (s.3) 

@ CHARTMASTER™ (61) 

@ SIGNMASTER™ (5.1) 

@ DOLLARS & SENSE™ (20) 


UNLOCK FLIGHTJET #201 
@ FLIGHT SIMULATOR™ + JET™ 









“Best of UNLOCK” 
ALBUM “D” PLUS true s+ snenanaing Foreign oeders $10) 






@ MICROSOFT WORD™ (115. 20. 201) 


$74.95 






@ LOTUS 1-2-3™ (14.20) 
@ SYMPHONY™ (11) 

@ LOTUS 1-2-3 REPORT WRITER™ (1.0) 

@ DOUBLEDOS™ 

@ HARVARD TOTAL PROJECT MGR.™ (1.10) 
@ MANAGING YOUR MONEY™ (1.5, 1.51. 2.0) 

© THINK TANK™ (2.0, 2.1) 











$14.95 


(Plus $4 chip handkng Foren orders $10) 


CHOICE OF THE CRITICS! 


“UNiock has two perticularly en- 
CSISIUDTS gearing characterlatics: it works, 
and worka almply. | was abla to quick! 

Produce unprotected coples of Lotue 1-2- 

teleaaa 2, Symphony 1.1, Microaoft Word 2.0, 
dBase lil 1.1, and Framework Il. These copiea 
performad flawlessly, aa did copiea of thase 
Christopher O Malley, 
PERSONAL COMPUTING, April '86 


«© “Becauaa copy protection can interfere 
oS with the ability to back up a hard diak, 
busineas-oriented uzers may prefer progrems 
lika TranSec's UNIock series.” 

Winn L. Rosch, PC MAGAZINE, May 27, 1986 


UNLOCK: 


copies.” 


BYT E “UNIock 4.7 defeata the latest Pro- 
lok and SuperLock type of copy 
prewction schema. it’a menu-driven and worka 
line on the Pegs It'a aupposed to work on: 
Lotua 1-2-3, dBase Ill, Framework, Symphony, 

Paradox, and several others.” 
Jerry Pournelle, BYTE, Feb. '86 


Recommended by the editors of: 


PERSONAL 
OMPUTING 


“The Best Settware Utilities Fer Under $100" 











ORDER TODAY TOLL FREE: « 
7 


1-800-423-0772 —— 


IN FLORIDA: 1-305-474-7548 


TranSec Systems, Inc., 1802 North University Drive, Plantation, FL 33322 


Trademarks are the sote 
operaied . 


property of their respective owners. UNIock le for use only to Improve the useability of legally ecquired end 
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The Communications Software 
That Knows You Can’t Ignore Evolution 
















































he world of computing has 

much in common with nature: 
Those who adapt to their en- 
vironment flourish. Those who 
can’t—go the way of the dinosaur. 





If your computing environment 
includes mini computers, you can 
access them using standard terminals. 
But the smarter alternative is an 
IBM* compatible PC* and SmarTerm 
terminal emulation software—an 
advanced species of communications 
software. 


Persoft began where most terminal 
emulation software companies strive 
to end—with exact, feature-for- 
feature emulation. Then Persoft 
took SmarTerm software to the next 
stage of evolution: superiority. 
SmarTerm 240, the latest in the 
SmarTerm series, not only provides 
the ReGIS* and Tektronix* graphics 
capabilities of a DEC* VT240* terminal, 
but adds capabilities that are only 
possible through the power of a PC. 


Features like error-free data transfer 
(using Kermit or XMODEM protocols), 
on-line help screens, remappable 
keyboard layouts, and programmable 
softkeys. 


SmarTerm 240 is just one example of 
the most advanced line-up of DEC, 
Data General and Tektronix terminal 
emulation software in the industry. 


Make the “natural selection.” Ask your 
local dealer about SmarTerm terminal 
emulation software. Or contact: 


Persoft, fne. 
465 Science Drive 
Madison, WI U.S.A. 53711 
(608) 273-6000 

Telex 759491 






ersojr 


Hilton Pavillion West SmarTerm Terminal Emulation Software | 
COMDEX/Las Vegas CIRCLE 365 ON READER SERVICE CARD ..- The Natural Selection | 


*SmarTerm is a registered Irademark of Pertoft, inc IBM and IBM PC are registered trademarks of International Bunness Machines Corporation DEC, VT and ReGIS are trademarks of Digital Equipment 
Corporation Tekironlx is a registered trademark of Tektronix, Inc © Persott. 1986 All rights reserved 
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VIEWPOINTS 


"WYSIWYG MANIA 


In our frenzy for ‘‘what-you-see-is-what-you-get’’ page layout, we become slaves to our 








documents instead of letting the computer do some of the work. Is this progress? 


here is something subtly insulting 
! (not to mention annoying) about a 
computer that beeps at you when it 
thinks you’ve made a spelling error. The 
on-line spelling checker is a classic misuse 
of computer power—to me, it marks the 
end of the blind fear and blatant hatred of 
the dreaded batch process. Spelling check- 
ing is better done as a batch job rather than | 
a word at a time; let’s face it. The frenzied 
trend away from batch peaked with what I 
like to call What- You-See-Is-What- You- 
Get Mania. There is nothing sacred about 
WYSIWYG, but you’d never know it if | 
you talked to many of today’s users. 

Once upon a time, all computers were 
batch oriented. Everything was done at 
once, usually from piles of punched cards 
that were dropped off at some central site 
where arrogant computer gurus nested. 
Terminals were unknown. We communi- 
cated with a klunky keypunch ma- 
chine-——if you call that communicating. 

One day someone discovered multiuser 
systems and distributed processing. Pro- | 
grams could be entered into a terminal and | 
executed on the spot. The minicomputer | 
companies pioneered this technology and 





everyone went bananas. Gosh, it was fun | | 


to get your own prompt on the screen. Too 
bad you had to wait so long for it. There 


was always some huge batch job running | =a : 


in the background, slowing up the system. 
There it was again—the evil batch job. 
Ah, the next generation creeps up on 
us. Look! It’s a personal computer. No 
batch job to screw up the response. It’s 
mine! Mine! MINE! 
Mania sets in. Power-hungry users de- 


mand more and more of the computer. It’s 
under complete control of the user now. 
Control is the operative word. Power 
hungry and crazed, the users fall into a rut. 
Soon they begin marching and chanting, 
“*What you see is what you get. What you 
see is what you get.”’ 

Some are lured by slick salesmen show- 
ing icons and mice. ‘‘Lookit this, kid! Let 
me show you Pagemaker. Look at this. 
What you see is what you get.”’ 

“*Yes, yes,’’ say the users as they slob- 
ber all over the keyboard. ‘‘Wow!”’ 

Yes, wow. Wow, until you find your- 
self stuck at the terminal for hours on end 
so you can get it ‘‘just right.’’ Soon you 
stop eating and become antisocial. Days, 
weeks, months pass. Your life is a sham- 
bles. It’s a sad tale. 


BETTER THAN WYSIWYG This tale 
of woe comes to mind because I discov- 
ered that Hewlett-Packard is secretly 
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working on a version of ANSI standard 
SGML, sometimes known as the Standard 
Generalized Markup Language. This is a 
system to code documents in such a way 
that any number of formatter programs can | 
read the document, understand the codes, | 
and produce typeset copy. In no way is ita | 
WYSIWYG system. It’s portable, it’s uni- | 
versal, and it’s batch. 

I realized that when you’re working on 
a 100-page document, you don’t want to 
lay out each and every page with a | 
WYSIWYG program. It would take forev- 
er. This lets the computer do the work. 
There’s nothing wrong with that, is there? 





Even the best WYSIWYG standalone 
typesetters use some sort of copy markup 
language for long text. As with a Pascal 
program, you state your variables at the 
beginning of the run. You tell the machine 
what will be the body copy, what will be 
the headlines, what typeface to use, how 
much space between lines, stuff like that. 

WYSIWYG is more fun than cryptic 
codes, but it is also more work. Moving 
around a page and changing every little de- 
tail on the screen until you get it “‘just | 
right’’ is a misuse of computer power. 
With WYSIWYG page layout, we’ve 
managed to tum the computer into a draft- 
ing table, a pair of scissors, and a pot of 
glue. Talk about reverse engineering. 

Pagemaker and other desktop publish- 
ing programs are marvels, true. But let’s 
not forget that batch has advantages. As 
much as we like our terminals, we don’t 
want to die at them. Like Groucho once 
said, ‘‘] like my cigar, but sometimes I like 
to take it out of my mouth, too.”” 
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Mlustration. Kent Wilhams 
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When computers get down to business, they move up to Maxell. 


Maxell was first to provide 
you with a 5%” high density y 
floppy disk. Just another 7 
example of how we keep 
you a step ahead 


/maxell. 
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Masel Corporation ena oo Oris Drive, Mooaschie. NJ 07074 








| a JOHN C. DVORAK 


VIEWPOINTS 


INSIDE TRACK 


The HP 150’ s touch-sensitive screen may not have 
been a huge success, but Hewlett-Packard hasn't 
given up on the idea of infrared linking. 


nce upon a time, Hewlett-Packard | 


produced a computer with a touch- 
sensitive screen. It was called the HP 
150. HP still makes the little machine, 
but now the touch-screen is an option. 

The HP 150 used a grid of infrared 
beams to detect the location of a finger 
pointing to the screen. It was an interest- 
ing idea. They once had an ad for the 
product showing a butterfly landing on 
the screen and executing a command. I 
always figured that in reality a big house- 
fly would land on a screen and by roam- 
ing around for a few moments erase half 
the disk. 

Well, HP kind of gave up on that de- 
vice as a big winner, but it didn’t give up 
on infrared as a way to transmit data. Its 
new pocket super calculator, the 18C, 
connects to its little printer via an in- 
frared link. Forget about RS-232 ca- 
bles. This is the way to go. While the in- 
frared keyboard used by IBM on its 
overpriced PCjr met with mixed re- 
views, most of us have to admit that ca- 
bles are a pain in the butt. Watching a lit- 
tle printer magically print data from an 
infrared link is both eerie and exciting. 
If the printer of the future has enough in- 
telligence, the data can go back and forth 
like an Xmodem transfer, so even an in- 
terruption of the beam won’t result in lost 
data. Look for infrared data links as a 
big winner in the years to come. Now 
about that cable manufacturer you were 
about to invest in. . . 


FREE PRODUCT-IDEA DEPT. 
While on the subject of Xmodem, here’s 
a project for someone. Design a product 
called Xmodem-interactive, or Xmo- 
dem-i. It seems to me that you should be 
able to download a file from someone 


and converse (via typing) at the same 
time. Very little data is transmitted in a 
conversational mode over a phone link, 
and surely a file transfer can pause once 
in a while. Do you have any product ideas 
that you want to give away in hopes some 
guy will make the product so you can use 
it? Send your ideas to me c/o PC Maga- 
zine. I'll print the best ones. 

Whilie on the Subject of Hewlett- 
Packard, I keep forgetting to retell this 
anecdote. At Spring Comdex in Atlanta, 
the HP booth people kept telling show- 
goers to go to the IBM booth and have 
them drop an IBM PC Convertible just a 
few feet. The HP guys would then drop 
the HP portable from about six feet with 
no ill effects. “‘If you don’t think you’re 
going to drop a portable computer once 
or twice in its lifetime, you’re fooling 
yourself,”’ they said. IBMers, mean- 
while, would not drop a Convertible for 
anyone. 

Here’s an interesting item that 
showed up on the wire services: IBM ac- 
counts for 40 percent of worldwide reve- 
nue and 70 percent of the profits of the 
computer industry. Does that tell you 
something about profit margins and suc- 
cess? It tells me that I can get a better deal 
somewhere else. 

Perhaps the better deal comes from 
Texas-based PC’s Limited. Yes, Virginia 
12-MHz PC’s Limited AT clone is not 
only faster than prunes through a duck, 
but well designed, too. All my wizards 
tell me the same thing. It’s a superb de- 
sign and probably the most underrated 
machine out there right now. Worth seri- 
ous consideration. 


The company that is feeling its oats in | 


the compatible business, though, is 
Tandy. According to a recent Gartner 


Group analysis, the Fort Worth firm 
should surpass IBM in market share for 
PCs in sales to businesses that do less 
than $500 million a year. According to 
Gartner’s research, IBM’s market share 
of 45 percent will dwindle to 24 percent 
by this time next year, and Tandy will 
grow from 24 percent to 30 percent. Give 
the Taiwanese and Korean clone makers 
another 30 percent. 


LOTUS WATCH What did Lotus ever 
do with TK!/Solver when it had 
TK!Solver? TK!Solver, for those of you 
who aren't familiar with the product, is 
what I like to call a crooked bookkeeper’s 
dream come true. It allows you to reverse 
calculate. In other words, you can put in 
the answer you want and the program 
will make changes to other numbers. It 
does a lot of other things, too, and is a 
“‘must’’ program for any engineer or fi- 
nancial type of guy. The algorithms for 
this nontrivial product were developed 
by unsung genius Dr. Milos Konopasek. 
Konopasek was disappointed in both 
Software Arts’ inability to market the 
product and Lotus’s similar blundering. 
**At one time, Lotus wouldn’t even ship 
a copy to a customer. They just didn’t 
know what to do with it,”’ Konopasek 
told me. 

Asked what Lotus did with the pur- 
chase of Software Arts: ‘‘Nothing as far 
as I could tell,’’ said Konopasek. Dan 
Bricklin claims they did use some soft- 
ware, but he wouldn’t say what. ee m 
under nondisclosure.”” 

The only thing I could figure out is 


| that they took the proprietary Software 


Arts Implementation Language and did 


| some coding with it. That obscure lan- 


guage has been dropped by Konopasek at 
his new company. ‘‘We’re using C,”’ he 
said. 

The new and improved TK/Solver is 
available from Universal Technical Sys- 
tems in Rockford, Illinois, for $250, An 
upgrade is a mere $50. Call the company 
at (815) 963-2220. Have fun. PC 
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THE inally—a computer that breaks 


through the barriers of time and 
space to help you become more 

COMPUTER sizer 

The PC’s Limited 286'2 runs at a 
THAT record-setting 12 megahertz, yet it oc- 

cupies 20% less space than the older, 

CONQUERED slower “big-name” brand. 

For just $2,695, can you afford not to 
TIME be a “power user”? 
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The 12-megahertz 286" and 10-megahertz 286'° come | 
complete with 1.2 megabyte floppy disk drive, 1,024K 
of high-speed RAM, 200-watt power supply and an 
AT-style keyboard. 

Both feature SmartVu™, an alphanumeric LED panel that’s 
a window on your world of computing, a look into the y 
heart of the computer, reporting operating speeds and 
diagnostic messages in understandable English. 

The 286'° and 286'2 have been created by the best team 
of computer-hardware designers in the business. A totally 
new motherboard, custom ROM BIOS and proprietary 
circuits have been developed for this high-performance 
computing environment. And erery 286'° and 286" is 
bench-tested and run through an extensive burn-in 
before shipment. 

PC’s Limited was the first direct-response marketer to 
offer high-quality, low-priced PC-AT compatibles. PC's 
Limited has been a leader in pushing high-performance 
personal computing through price barriers. The experience 
gained from selling and supporting thousands of high-performance PCs to customers ranging from Fortune 
500 companies to solo users has been applied to designing the most advanced personal computers ever 
produced: the PC’s Limited 286'° and 286". 

Naturally, the $2,295 286'° and $2,695 286" are backed by PC's Limited’s One-Year Limited Warranty, and 
by our 30-day Money Back Guarantee. 

Twelve megahertz or ten megahertz. . .the choice is yours. In bigh-performance computing, the choice is 
clear: PC's Limited. 
















PC’S LIMITED 5795 
MEANS 
UNLIMITED 


VALUE. 








‘ ‘ SEAGATE 20, 30 AND 40 MIG 


TANDON HARD DISK ) , ; _.» HIGH SPEED 40 MS ACCESS 
WESTERN DIGITAL Ss weer TUME HARD DRIVES FOR AT™ 
6: ? a AND NOW — 80 MEG 


mera 2409 HARD DRIVE POR AT™. 
: nous ®579 30 MEG 5699 
40 MEG 5819 sours? 1495 






20 MB Hard Disk System for PC™ 
Inchides Tandon Hard Disk. Western Digital Concrolter, Cables Manual, Software, and Mounting 
Hardware. Boots from Hard disk Out Hard Disk Systems are compatible with the lavest versions of ‘ 
the following computers IBM PC, [BM XT, ATAT 6300. Compaq Deskpro, Tandy 1000. Tandy 5 Uses Linear Voice Coil Activator. Heads park automatically 
1200, PC $ Limited Turbo PC, Leading Edge ®C (Both Models), Sperry PC, Wyse PC, ITT PC, and F a1 power down Includes Seagate Full Height Hard Disk. 
most other Compatibies. Cable. and Mounting Rails Boots from Hard Desk 
PLEASE SPECIFY YOUR COMPUTER TYPE WHEN ORDERING Osc Neat xray 

‘One Year Warranty® 





















PC’S LIMITED AT MULTIFUNCTION CARD 


Piggy Back Board $59 w /OK 

© Expandable to 3 MEG (1 5 on Board/1 5 on Piggy Sack Board} * Supports 

64 or 256K RAMS © Parallel Port © Serial Port (2nd serial opcion) $199 
WOK 


UNIVERSAL GRAPHICS CARD 
"109 


© Fully compatible with 18M CGA. Plantronics COLORPLLS, 


IBM Monochrome, and Hercules compatible graphics modes 
© Inchudes Parallel Port and fits in. a short” slot 
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XT™ POWER 130W 
*99 


Solve Your Power Problem 
Directly replaces Power Supply in PC™. 

















. MONO.II 
ee, $199 MONITOR 


Fully XT™ compatible 
One Year Warranty * ae $479 

© Bulla el and rae + GAGA cumpabie 
Call for latest prices. — : — 


* Limited Warranty 
FREE SHIPPING in the continental United States via UPS Ground. 








Read what the experts say 
about the PC’s Limited 286”. 


“I have no qualms recom- 
mending this system to 
experienced users who 
need the added speed” 
—Sol Libes, 
Micro/Systems Journal, 
January/February 1986 


“The PC's Limited 286°" 
(formerly the PC’s Limited 
AT) proved to be the 
functional equivalent to 
the IBM® product, only 
faster Priced at roughly 
one-third less, it rates as 
one of the best bargains 
available” 
—Winn L. Rosch, 
PC Magazine, 
February 25, 1986 


“If price is your primary 
consideration, skip both 
ARSI® and TI and 
choose this issue’s best 
buy, the PC’s Limited 286°™ 
(formerly the PC’s Limited 
AT). Check its benchmark 
results— you won't be 
sacrificing performance to 
save money.” 
—PC Magazine 
Editor’s Choice 
February 25, 1986 


And if that’s not enough to convince you, 
now we've got a 30-day money-back guarantee. 
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© One Year Limited Warranty 


© 80286-based System Unit (Runs at 8MHZ.) 


© 1024K on Mother Board 
© 1.2 Meg Floppy Drive 


© Combined Floppy/Hard Drive Controller Card 


© AT Style Keyboard 


© 192W Power Supply 


nett 


® 2 Serials and 1 Parallel Port 
® Clock/Calendar with Battery Backup 
© Operations Manual 


I'm Michael Dell, President of PC’s Limited. And i want yon to know about your latest industry-icading step. We're so sure 
that yon’ll iike everything about our PC's Limited 286" that we're willing to offer you a 30-day moncy back guarantec on 
it. This machine, with 1024K on the Mother Board and running at 8MHZ, has been a standout since we introduced it. So 
give ns a chance to show you what it can do for your operation. With a deal like this, there’s no way yon can iose. (And see 
the opposite side of this page for information about our Turbo PC™, pius details on our guarantee.) 
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~ When a PC's Limited Turbo PC is on your 
desk, you'll think it’s a headliner foo. 


“..agoodmachine.Anda “It almost sounds un- “We tested a wide variety of 
heck of a buy... a fine bellevable.” software on the machine 
box. One I'd happily —MIS Week, and everything ran well... 
choose over Big Blue's August 21,1985 The bottom line for any- 
original... no status... one considering buying 
beyond the status that at- TOTAL SATISFACTION GUARANTEE one of these computers 
taches to getting twice as ai tee would seem to be this: 


much for your money." am Piia—ieties PC’s Limited scils quality 
—jim Seymour, & ne Psd : fam Systems for extraordinarily 
PC Week, ms c low prices.” 
August 13, 1985 [eran - - " —PC Week, 
sas = October 29, 1985 


® 16-bit 8088-2 System Unit © AT Style Keyboard 
(runs at 4.77 or 6.66MHZ) © 130W Power Supply 
* 640K on Mother Board * Operations Manual 
© 360K Floppy Drive © One Year Limited Warranty 


Our Turbo PC™ has soid in iarge quantities since the first week we introduced it. Of course, that’s not surprising, since we 
were the first company to break the $800 barrier with a machine that outruns the “Big” name by a 40% speed factor. Now, 
we're going to extend the margin even further by offering a 30-day money back guarantee. If that sounds good, it'il iook 
even better when one of our Turbo PC's is on your desk. So call us today. We're guaranteeing you'll ike what you get. 


SALES CALLS OUTSIDE TEXAS, 1-800-426-5150 
SALES CALLS INSIDE TEXAS, 1-800-252-8336 
t6étt Headway Circle, Building 3, Austin, Texas 78754 
Sales Calls from anywhere in the country, (512) 339-6962 
Technical Support Calls, 1-(800) 624-9896 or PC’s Limited BBS (5t2) 339-4127 
Customer Service Calls, 1-(800) 624-9897 or MCI MAIL: PC’s LIMITED 
Telex No. 9103808386 PC LTD FAX (512) 339-672t 








PC’S LIMITED 20 MEG HARD DISK ON A CARD 
+409 


© 3%" Tandon Hard Disk 
® Software included 


* Easy to install 
© One Year Warranty 


300/1200 BAUD HAYES COMPATIBLE MODEM 


Internal $159 External $179 
(fits in short slot) 


PC’S LIMITED MINI 1/0 
199 


© Serial port 
© Parallel port 

© Clock 

© Software 

@ Fils in short slot 


WANGTEK 60 MEG TAPE 
BACKUP SYSTEM 


5795 2 
© Backs up 5 Megs per minute 


© Runs under MS DOS or PC DOS 
* Pulse Software Included 





SALES CALLS OUTSIDE TEXAS, 1-800-426-5150 
SALES CALLS INSIDE TEXAS, I 800-252 2336 
1611 Headway Clecle, Sullding 3. Austin, Texas “8°44 
Sales Calls frem anywhere in the cowatry, ($12) 339-6962 
Technical Support Calls, 1-{600) 624-9096 of PC 5 Linulicd BES (512) 539-4127 
Customer Service Calls, | (800) 624-9897 or MCI MAIL: PC's LIMITED 
Telex Neo. 9103000586 PC LTD FAX (512) 359-6721 





















EGAds! CARD 
A 
5269 






© Full 18M EGA compatibility 
© Full 256K Video RAM snstalled at 
nO extra Cost 


PC’S LIMITED 
SIX FUNCTION CARD 


w/0K 599 w/386K 5149 


© Upgradable to 384K 
© Clock/Calendas 
© Includes Software 
© Parallel Port 
© Serial Port 
* Game Pon — } 
‘Two Year Warramy* — 2 
FLOPPY DISK DRIVE 
me 
7) 
Mitsubiahl Electronics Half Height, DS/DD 
Also available for AT™ in gray = 
f, | 
TOTAL SATISFACTION GUARANTEE & 
‘WARRANTY me 


For warranty service, one year hmited warranty on PC's Limited products. Contact Technical Suppon for a Return Authorization 
Number (RMA) Returns must be accompanied by your RMA the invoice and 3 brief explanation During the warranty period. PC's 
Limited will repair of replace items at cur option 

30-DAY TOTAL SATISPACTION GUARANTEE 

Aay isem bought feom PC s Limued may he returned within $0 days from the dam {t was shepped for a full refund of your purchase price Returned 
arama musi be as new fot modified ar damaged with all warranty canis manuals, and packaging intact Reteened inema mun be shipped pecpaid 
3nd imared, rod mest bear 3 PC's Limited Cecdit Return Authorization (CRA) on the shipping label Call PC's Limited Customer Support Departenent 
for CRA Ne credit issued sher $0 days from daar of shipment Safty but we arc able bo ieoor credit for new, unopened software only 
CONSUMER TIP 
When shopping for PC products, ask our competitor about their refund pabcier 
Mitsubishi Loerl 18M Hercules. Piantroaics, Seagaxr Wrsicra Depa! AIST Compaq Tandy Uceding Fiige Sperry Wyse. and (TT a0e repmeredl 
Irdemarts of thew respective companies (5M PC, IGM XT 10M AT ase trademarks of IBM Corporation Leading Edge PC Sperry PC, Wyse PC, 
Compag Deskpro, ATAT 6500 Tundy 1000 and Tandy 1200 are trademarks of thes reapective companies 

Some quansitirs may be limsird PC's Lieninrd ells equipment certified to be compliant wich FCC Claw B standards. All prices am subject io change 
without notice 
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Whether it’s BASIC, COBOL, Programs that are easy to use. i malting 
han Oe » or a data base manager, eee Brera changes with the TARION EDI 
re | back. ingle troke termi- 
Meld because neem te RTs to You that means true nates the BOETOR: loads the COM: 
has frustrating limitations, and satisfaction. on te ; 
programming environment isn't You've coveted those nifty popup the PROC and executes the 
intuitive enough to keep track of help windows some major a lica- pram It's that easy! 
what you're poke tions feature. But you can’t afford data management capeials 
In the real worl there's pres- the time and energy it takes to ties are phenomenal. CLARION 
sure to do more impressive work, in bans a trl srg files permit any number of compos: 
less time, and for more clients. Titers be. foe egacatich are update! deni 
We've been given some incredibly abee 
a hardware in ONS HEPES is an file may have as many keys as 
t the languages aren't a whole lot ineeracve ubliy t let’s you it needs. Each be 
better than they were 20 years ago. design the most effective pop-up 
ih ce! Ta Sn ae be Rey orecie ee youl eany e. 
chosen, by now you feel it's out to And they're “context sensitive, 
Oe because it is. menial Caen 
no language is Bre, but field in your application. 
you have to wonder, “Am I getting the other micro 
all I deserve?” ages, CLARION provides To create a new file, you 
And, like money, you'll never tions, ; , and name the Source Module. Then 
have ctions to process name the Statement Label of a 
Pretty dismal, huh? dates, strings, structure within it. 
We thought so, $0, too. Teens, FILER will also automatically 
So we did somet about it. | ~~ indexed files, rebuild existing files to match a 
We call it uy DOS files and change eer ac ne eee 
You'll call i “‘sncredible.” new record for every 
a ee rd, fislexicune f 5 aad 
ON consists of over 200,000 new ones. 
of code, taking complicated, huh? 
hone to “world-class” performance 
With CLARION you can 
We en debug 
complex a lications in a 
oon. be writi 
"Sven youre in Savannah eee na 
es you the power two days you won’ 
areetto create screens, windows Smutemee 
and reports of such richness and a pagrem, 
clarity you would never attempt one best 
fem sahfanyother age. all. You can say it in on 
ee you would have to for $295.00—plus shipping and 
te the code. handling. All you need is an IBM® PC, XT, 
wraith CLARION Ne AT or true compatible, w with sod rae ot 
screens anda 
SC utility and then ee Cask oe 
CLARION writes the source code SAY ITIN period. If you're not sati: an 
ie i oe C pe hia cin Mag 
his ae con ae on Sea tiil retical, 
REPORTER creat not. quite ready to 
a cay CLARION can CLARION Lieto af this norisk 
recomyale ana cs playa screen or opportunity, ask for our detailed 16 
iy ei sft oem pag page color br ue 
ho strates the 
All the power and facilities -600- 54- 444 CLARION. ‘Consider ta preview of 
need to write great S, ou d- 3 5 in the fast lane. 
than you ever dream: | | ol way, the 800 call’s a freebie. 
BARRINGTON INC. 150 EAST SAMPLE ROAD POMPANO FLORIDA 33064 305/785-4555 





IBM is a registered trademark of International Business Machines Corporation. CLARION™ is a trademark of Barrington Systems, Inc. ©1986 Barrington Systems 
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@ PETER NORTON 


VIEWPOINTS 


WAITING FOR 
THE NEXT LEAP 
FORWARD 


Norton ponders some fundamental questions about the future of the PC family: Who’ s in 
charge? What's IBM doing? Where's the PC heading? Should you be concerned? 


sity faculty club that they put the ques- 

tion to me. ‘‘We just equipped the en- 
tire department with ATs. Do you think it 
was a wise move?’’ What they really want- 
ed to know was, would they get fired for 
buying those machines? 

I always hear such questions with trepi- 
dation. Since I'm supposed to be a PC 
guru, people expect me to have all the an- 
swers. So I’m often faced with lots of 
questions that I can’t answer; lots of times 
they’re big questions that don’t even have 
answers. 

This time I was in luck: I knew the an- 
swer. They were in luck, too: they’d made 
the right move—their jobs weren’t in jeop- 
ardy. 


| was over lunch at the Harvard Univer- 


WHITHER THE PC? But even though 
I was able to give a simple answer, the 
question was really quite deep and com- 
plex. To answer it, you need to consider 
the larger issues of ‘* Whither goest the PC 
family? What’s IBM up to? Who’s in 
charge of the PC?”’ 

The reason the issue gets so complicat- 
ed is that, as everyone knows, however 
quickly the computer universe changes, 
change occurs even more rapidly in the 
personal computer realm. Barely a year 


elapsed from the time of the introduction | 


of the original all-floppy-disk PC to the ap- 
pearance of the hard disk XT. And just a 


year after that, the stunningly fast AT | 


came onto the scene. In the meantime, 
we've seen the appearance and disappear- 
ance of the PCjr, the spectacular rise of 
Compaq (the quickest-ever rise of a com- 





pany from start-up to Fortune 500), and so 
forth. 

Paradoxically, we also seem to be in a 
remarkably long period of calm. We saw 
the PC, XT, and AT introduced roughly a 
year apart. But since the AT’s introduction 
more than 2 years ago, nothing has come 
along to surpass it. Thus, the next big tech- 
nological step is long overdue. Not only 
that, everyone has a pretty good idea of 
what that step is supposed to be—the new 
generation of PCs based on the Intel 80386 
microprocessor (as the PC was based on 
the 8088 and the AT on the 80286). 

From this perspective—a history of 
rapid change, and the obvious technology 
for the next jump forward—it would seem 
clear that things are poised for that leap that | 
would make all our PCs and ATs obsolete. 
But . . . itain’t necessarily so. 

What is true is that before long we'll see 
some hot 386 machines, probably sooner 
than I would have predicted (just as the 








286-based AT appeared exactly a year 
sooner than I thought it could). And it is 
also true that we're going to see some ad- 
vanced operating systems (DOS 5 or what- 
ever) that will make both 286 and 386 ma- 
chines do phenomenal things. But, the 
most important thing is (drumroll) it 
doesn’t matter (cymbal crash). 


FROM SUCCESS TO FIASCO Why 
doesn’t it matter? For the same reason that, 
from IBM’s point of view, the PC has gone 
from spectacular success to utter fiasco. 

Everybody knows about the spectacular 
success. It was quick to happen and obvi- 
ous to everyone. IBM unveiled the PC 
very timidly (offering machines with no 
disk drives and a ludicrous 48K, in case 
people just wanted BASIC Tinkertoys), 
but the PC immediately raced far beyond 
IBM’s best hopes. The PC has grown so 
much that it contributes not a sliver but a 
significant fraction of IBM’s gross reve- 
nues. 





The fiasco is emerging more slowly and | 


isn’t quite so easy to see, but, from IBM's 
vantage point, it’s certainly ominous. 

You see, IBM is used to being in charge 
of its customers. IBM mainframe sales- 
people had an old saying, “‘Don’t let the 
customer get in charge of the ac- 
count’’—meaning the IBM salesperson 
tells customers what they need and what 
they'll buy. Heaven forbid that customers 
should make up their own minds. It was all 
accomplished with skilled sales manage- 
ment and subtle manipulation. 

That sales technique was easy enough 


' to use when IBM had tens of thousands of 
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very corporate and very executive custom- 
ers. When IBM told those customers that 
their old machines were obsolete, they 
bought new ones. It all worked pretty 
darned well. 


VIEWPOINTS 


With the PC, though, things are differ- 
ent. First of all, the customers don’t num- 
ber in the tens of thousands, but in the mil- 
lions. (Before long, in fact, it'll be tens of 


millions.) And those millions of people 


ACCOUNTING FOR MICROS 


fast nae easy to use, with 
stractions. Gur manual (shown q 
also includes helpful informatw 
bookkeeping and computers 


GENERAL LEDGER o.cccoxcsenreres $125 
Allows up to 1,000 accounts & 1,000 
transachons/month. Retains movend 
balances for Last year, This Year and 
Forecast. Includes Cash Disburse- 
ments, Cash Receipts and General 
Journals Reports clude Balance 
Sheet, Income Statement, Annual 
Summanes and Journal Reports. 


ACCOUNTS RECETVABLE «2.00000 $125 
Allows up to 2,500 customers and 1,000 
tmvoices per month Invoicing can access 
Inventory Module. Keeps customer 
names and addresses. Invoice prints on 
IN paper or any pre-pninted form, 
tements can be printed at any time. 


FNVENTORY cocssrecrvssorecesssssvevees $426 
Allows up to 4,000 parts Keeps 3 
month hustory of urut sales as well as 
year to date With AR, can be used as 
pon int of sale system (prints invoices, 

dies cash}. Reports clude Inven- 
tory Value and Stock ri, Internal 
and Customer Price ae 


(612)339-2521 


names and addresses. 


PAYROLL vos sersconsonersnservernees ooses $L2E 
Will handle up to 100 employees with 
tight deductions per employee Deduc 
hons may be determmed as fixed dollar 
amounts of percentages, or referred to 
a table for automatic look-w Bes at 
are easily entered, or pu 
tately. Prints checks and ~~ 
BET OF FIVE wccsserorescscsorsscsne $465 
4 $395 
SET OF THREE s.crersscressssserns $325 
RUN ON MOST CPM AND M5008 


Appia CPM MPC XTAC KAT Sanyo iat) 
Conmals — Kaypre fal bonded 
peiee) Metres al} 

Pestle! poe 00 a 150 
oni aor 
Epeon GX 10 rare Other compatiies 


DEMO DISK 
$18.00 


Try all 5 programs above (GL, AR, AP. 
IN, PR) Onder ows DEMO DISK for 
518-00 finciudes shipping) Condensed 
versions of the programs give you the 
“feel” of data entry and access: Includes 
sample reposts and instructions. Specify 
machine. 


TMAN ne corvressssesersee SL2E. 
The *Catch-All” ram, Files any 
type of information for quick access 
Name or subject onented with 15 lines 
of notes per name Use TMAN as a 
bey list, fing system, notebook. 
etc. used alone or with data 
from our other programs. 
‘Try THAN DEMO ccccrsesevenorsmeces O38 


HOWTO ORDER: Please specify machine 
and disk tormat You can pay by check, 
by VISA or MasterCard (we need your 
expirahon date and card number}, or by 
UPS COD (add $2.50 COD charge). Our 
price includes shipping Minnesota resi- 
dents, add 6% sales tax) We ship most 
orders the same day 

of (ORDER SY PHONE: ¥-800- 654-6809 


James River Group 


Dept. PC 
125 North First Street 
Minneapolis, MN 55401 





don’t have executive manners—they’re 
feisty consumers. 

Those millions of PCs out there have 
created a tremendous inertia that is all but 
impossible to overcome. Nothing on earth 
is going to get all those people to replace 
their machines with something else just be- 
cause it’s newer and more wonderful. 


PCs AS COMMODITIES § And that’s 
just the half of IBM’s nightmare. The other 
half is that, as we all know, the PC has be- 
come a ‘‘commodity,’’ which means that 
we no longer have just the original IBM 
brand along with a few others, like Com- 


paq and Tandy; we now have zillions of | 





a We’re going to see 
some advanced operating 
systems that will make 
286 and 386 machines do 
phenomenal things. 


brands of PCs, plain and fancy, cheap and 
dear—all of them able to run Lotus’s /-2-3 
with no sweat. 

Thus, while you and I may deliberately 
choose to pay more for some of the subtle 
quality that we get from IBM and Com- 
paq, the typical consumer has leaned that 
a generic PC is just fine for his or her needs 


and can be a whole lot cheaper. In fact, | 


you and I have discovered that, too. (My 
office now has as many cheap Epson Equi- 
ty Is as top-of-the-line ATs and Compaq 
286s.) 

All this has led to a tremendous change 
in the relationship between PC users and 
IBM. Many of us may have started out 
with a strong respect for and loyalty to 
IBM. But when we find all those great 
deals on PCs with brand names like Lead- 
ing Edge, Epson, and Tandy and discover 
that these machines can actually run all 
that great PC software out there, you can 
bet we no longer have much loyalty to 


IBM. There may be a warm spot in my | 


heart for IBM, but not in the hearts of the 
majority of cost-conscious PC buyers. 
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YOUR SOLUTION 
IS BRILLIANT, WATSON, 
BUT WHERE ON EARTH DID You 
GET THE INFORMATION ? 






ELEMENTARY, HOLMES, 
| USED FORMTOOL. 
THE REST WAS EASY. 















Just like the famous Watson or other costly expenses and 


and Holmes, Formidol users delays. 
constantly prove that good With FormTbol's intelligent 
information means success. line drawing and sophisticated 
















FormTbol forms make it easy to h__ word processing, creating 
get the right data for effective perfect, custom forms is 
management and to give infallible “S almost as easy as thinking! FormTool users make 
instructions to others. more money and spend less. More productivity. 


With quick, easy FormTbol, there's no typesetting It's that simple. 


FORMTOOL’S NEW POWER-PACKED FEATURES: 
# Single keystrokes make screen-wide @ Move and drag marked areas — even to other 
horizontal and vertical lines with perfect inter- forms. Perfect fit of merged blocks. 
sections, corners, T'S, double lines, and grids. ® “Plug-in-and-print” using most dot matrix, 
a Form-oriented word processing with laser, or inkjet printers. Sideways feature 
wordy eooe: reformatting, justifying, and included free. 


= Multiple form windowing, variable character @ Form organizer gives complete history and 
and line spacing, standard and custom page specifications. You can actually see all forms 
sizes, auto tab stops. before editing selection. 

@ Multiple type fonts, styles and sizes, large a NEW MERGE. Fill in forms easily or specify 
characters, direct access to graphic symbols, hori- dBASE, DIF, or ASCII data files and let 
zontal & vertical typing, foreign character sets. Forn‘Tvol merge it into your new form. 





Forms design manual, sample forms, on-lme help, and printer customizing utility included. Add $4.50 for shipping. dd $10 fox adecnaconal Sales . Florida residents add 
5%. Visa, MC or check. Fornifool 2.0 on sale 9/15/86 and 1 requires: IBM SOTIAT or HOR coon (256K RAM minimum). No graphics card required. 


$95.00 with all new 2.0 features. 
See your dealer or call: 1-800-231-1149 (toll free) or 1-305-531-5486 in Florida. 
Or write: BLOC Development Corporation: 1301 Dade Blvd., Dept. P.C., Miami Beach, Florida 33139 


| FormtTool 


Because productivity is everybody's business. 






CIRCLE 534 ON READER SERVICE CARD 


At last! - 


Finallyl An on-screen flowchart proc- 
essor that knows about flowcharts - not 
just another “screen draw" program that 
makes you do most of the work. 


interactive EasyFlow is a powerful 
full-screen graphics program dedicated 
to flowcharts and organization charts. 
With this program you can quickly com- 
pose charts on the screen. More im- 
portant, you can easily modify charts so 
they are always up to date. 


Features: @ Text is automatically 
centered, character by character, within 
shapes as you type it ¢ Text formatting 
controls allow you to over-ride the auto- 
matic formating where desired @ Lines 
are created by specifying the starting 
and ending points - the program auto- 
matically generates the route © Cut and 
paste facility allows arbitrary chart 
fragments to be moved, copied rotated, 
reflected or sent to/from disk @ Shape 
insert-delete and row/column insert- 
delete e Charts can be up to 417 
characters wide by 225 lines high. 
Charts too wide for the printer are auto- 
matically printed in strips. © Charts can 
be larger than the screen - the window 
into the chart scrolls both horizontally 
and vertically as necessary @ Works 
with many popular matrix printers in- 
cluding Epson, IBM graphics printer and 
compatibles. Full support for HP 
LaserJet and LaserJet Plus. Works with 


Fast, On-screen 


FLOWCHARTS — 


HP 7475A (& compatible) plotters. Can 
be used with ANY printer when non- 
graphic (character) output is acceptable 
@ All standard flowcharting shapes in- 
cluded @ Most shapes supplied in large, 
medium and small sizes @ Extensive 
manual (100+ pages) includes many 
examples e¢ Context sensitive “help” 
facility provides immediate assistance at 
any time @ Any number of titles can be 
placed on a chart ¢ Commentary text 
blocks can be placed anywhere in the 
chart © Fast: written in assembly lan- 
guage @ Plus many more features than 
we can mention here 


Requires at least 320K memory, DOS-2 
or higher and an IBM or Hercules com- 
patible graphics card. On EGA, full 
640x350 resolution is used. 


Order direct for only $149.95 + $2.00 
S&H (USA/Canada), $10.00 (foreign). 
Payment by MO, check, VISA, 
MasterCard, COD or Company PO. 
Rush orders accepted ($15.00 S&H; 
USA/Canada only). Rush orders re- 
ceived by noon will be delivered the next 
business day (to most locations). 


1-800-267-0668 


The sample screen display shown below is typical of 
what you see whila editing a chart. Other screen dis- 
plays ere provided for entering titles, chenging 
options, getting “help” and so on. 


Order Desk: 


STATUS BAR (not to be 
confused with a wet bar) tells 
you whal interactive EasyFlow 
is doing at all tmes. 


CHART WINDOW gives an overview of your chart; this 
axample shows the “normai* view. “Close-up” view shows a 
smailar part of tha chart in more detail. “Wide-angla” view 
shows a larger part of the chart at reduced size. 








TEXT/MESSAGE 
WINDOW used to enter 


user text and to display — D Is entry"valid 779 
messages from Interactive 
EasyFlow. 


} 
| 
i 
1 


CURRENT SHAPE 
WINDOW - shows the 
content of the current i 
flowchart shape (the one | 
under tha SHAPE 

CURSOR) in complete | 
detail. 





SHAPE CURSOR shows where you are in 
the chart. Cursor keys move it around; chart 
window scrolls if you run off the edge of the 
window 


HavenTree Software Limited 
P.O. Box 1093-P 

Thousand Island Park, NY 13692 
Information: (613)544-6035 ext 49 
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And so, the reins controlling the PC 
family have passed from the hands of IBM 
into the hands of the consumer. Naturally, 
this is bad news for IBM; you can expect to 
see the company looking for a way to 
evolve the PC away from its commodity 
status and back into a proprietary IBM- 
branded product. 

But | don’t think that it can be done ex- 
cept in a very limited way, such as in tar- 
geted specialty markets—rather like the 
way the RT PC is a specialty member of 
the PC family. 


THE GOOD NEWS For the user, all 
this means that the PC as we know and 
love it has stabilized into a familiar and re- 
liable part of civilization. It’s a lot like the 
layout on a typewriter keyboard—it may 
not be the greatest, but everybody knows 
how to use it, so it’s not going to change 
much. 

So if a good friend or relative asks your 
opinion on whether to buy a PC or wait for 
something newer and better to come 





a The reins controlling 
the PC family have 
passed from the hands of 
IBM into the hands of 


| the consumer. 





along, you could feel safe recommending 
that he or she go ahead and buy one and get 
the benefit of having it today, secure in the 
knowledge that it won’t be rendered obso- 
lete tomorrow. 

You could also feel safe betting your 
job on a recommendation to stock your of- 
fice with ATs, like my friends at the facul- 
ty club. 

So whither goest the PC family? On- 
ward and upward, but not so far or so fast 
that it leaves the vanilla PC and trusty old 
software like WordStar behind. What's 
IBM up to now? A desperate and failing 


| effort to regain control of the PC familly. 


Who's in charge of the PC? You and I, 
buddy, not IBM. PGI 
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Princeton . 
Graphic Systems wins 
World Class competition 
three years running. 


Sharp resolution, full compatibility, and rug- displays. Our color and monochrome monitors 
ged reliability. That's what you get in every outperform the competition every time. That's 
Princeton Graphic Systems monitor. That's why, for the third year in a row, our HX-12 high 


why Princeton Graphic Systems is number resolution color monitor has been voted best 
one in the minds of more and more personal in the worid.” 
computer owners every year. So for the very best in personal computer 


Only Princeton Graphic Systems offers a monitors, pick the company that’s number 
complete family of quality personal computer —_ one. Princeton Graphic Systems. 
| *PC WORLD Magazine's 1988 World Class Survey. 
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GRAAPHIC SYSTEMS 


AN UNTELLIGENT SYSTEMS COMPANY 


601 Ewing Street, Bidg. A, Princeton, N.J 08540, (609) 683-1660, Telex: 821402 PGSPRIN (800)221-1490, ext. 1702 
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640x480 on the MULTISYNC 
“Bulletproof” EGA Superset! 


Presen- 
tation 
Graphics 





EGA PAEN 


2. Guaranteed EGA Compatibility 





ius 4 





Suggested 
List : 
$680.00 i 
f LIP 3. 80x60 Lotus en in 480" Mode 


©vaz1480 Solves the 
Can your current EGA graphics board meet 


the 10 Point Challenge of Eva/480? Let’s 
look at the benefits. 


1. £va/480 Exclusive! 640x480, 16 colors from 64 color palette! Software support for 
MS Windows, Lotus, Dr. Halo, Halo based products and AUTOCAD" 

2 . Eva/480 Delivers state-of-the-art in “bulletproof” EGA compatibility! Any program 
for the IBM EGA will run on Eva/480! Total 256K feature-set includes 16 colors, 64 
color palette, smooth scroll, pixe! pan and split screen! 


3. Eva/480 Exclusive! 80x60 crystal clear spreadsneet with Lotus 1-2-3 1n°480° mode! 
Lotus graphics in 640x480, 16 colors for amazing presentation graphics resolution! 

4. Evai480 Dehvers 132x44/28/25 text display in EGA mode! 132 column multiple 
applications support includes. Terminal emulation, VT100, 3278/79 MODS, Lotus 
1-2:3, Symphony and word processing 

5. Zoom Window/Viewport provides a “Power EGA Superset’ standard on Eva/480! 
FREE enhanced version of Dr. Halo supports hardware zoom factors of 2x, 4x, 8x 
with total viewport access to display memory in both “480° and 350 (EGA) modes! 
Pixel editing in up to 64 viewport segments! Panning in Zoom window! Unparalleled 
professional power at an unbeatable price! 
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4. 132 Cofumn EGA 


@. Hercules Compatible 


EGA Board Puzzle! 


G. Total downward compatibility with Hercules* Mono, IBM CGA color via standard 
CM tI Module included in Eva/480 package. 


7. Parallel port standard on Eva/480. 


8. Incredible utility software support for Lotus, MS Windows, Dr. Halo, Halo-based 
programs, optional AUTOCAD! 


Q. One Year Warranty! Made in the USA with Tseng Labs custom VLSI ET2000 Series 
Chip Set! 


10. FREE enhanced Dr Halo which utilizes advanced "480" mode resolution and zoom 
window/newport superset! Complete customer support from Media Cybernetics. 


“AUTOCAD Driver Optional $49.99 (60 day introductory offer - FREE AUTOCAD Dnver) 


Monitors Supported: 16M Mono and compatibles (Hercules & MDA modes). IBM 
Color and compatibles (IBM CGA & EGA modes), IBM Enhanced and compatibles (IBM EGA mode). 
NEC MULTISYNC (Eva/480 mode). 


Systems Supported: 18M PC/XTAT andtrue compatibles. 


EGA 1s TM of IBM, EGA PAINT is TM of RIX, MULTISYNC 1s TM of NEC, AUTOCAD is TM of AUTO- 
OESK, WINDOWS 18 TM of Microsoft, PC/XT/AT is TM of IBM Corp , EVA/480 is TM of Tseng Labs, 
HALO ta TM of Media Cybernetics, 1-2-3 is TM of Lotus Development Corp., HERCULES is TM of 


Hercules Computer Technology, VT100 is TM of DEC. 
Tseng 


TW Labs Inc. 


205 Phaasant Run, Newtown, PA 18940 « (215) 968-0502, TELEX 705179 
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‘THE DECLINE OF 
THE CENTRAL 


OFFICE 


ne of the standard allegories used 
O: futurists is the image of a peo- 

ple living on the upper reaches of 
the Amazon. Nurtured by the great river, 
the society is bound to it by generations of 
cultural ties: puberty rites, birth ceremo- 
nies, death rituals. 

Their existence is whole and complete. 
Tribespeople may never have traveled 
more than a mile from a village, but they 
know all they need to survive and prosper 
in their world. 

But then, let us imagine, the govern- 
ment of the nation that includes that stretch 
of river decides to build an enormous hy- 
dropower development a few miles up- 
stream or downstream of their village. 

It does not matter which: If upstream, 
the surging river flow past their village will 
be reduced to a trickle, and the continual 
soil-enriching flood cycles of years past 
will be no more. If downstream, an enor- 
mous lake will rise behind the dam, flood- 
ing their village and driving them to higher 
ground on the banks of a vastly different 
body of water. 

In both cases, their culture, tied so 
closely to the river, is forever changed by a 
force they could not anticipate and which 
they are utterly unable to cope with. 

They have been blindsided by a phe- 
nomenon outside their experience. 





ALURKING DANGER = Something simi- 
lar lurks in the wings for developers of of- 
fice space in American cities. Already be- 
set in many areas by low-occupancy rates, 
| giveaway lease rates, and other curses of 
' overbuilding, these developers hardly 


need any more bad economic news. 

The villain they face is the rapid ad- 
vance in the PC's telecommunications ca- 
pabilities, aided and abetted by executives’ 
and professionals’ growing disgust with 
long commutes, downtown parking costs, 
and the inflated cost of inner-city prime of- 
fice space. This phenomenon is one exam- 
ple of the ways PCs and related technol- 
ogies are changing the ways we live and 
work. And it betrays a growing sense 


Downtown office-space developers are likely to find themselves out of luck as companies cut 
employees’ commuting time with networks of PC-connected suburban satellite offices. 


among managers and workers that more | 
and better van-pooling arrangements, dia- | 


mond express lanes for commuter buses, 
and staggered working hours may not be 
the wave of the future. 

Some legal, accounting, and engineer- 
ing firms, for example, are already active- 
ly questioning whether offices in down- 
town high-rise bank towers are worth their 
human and capital cost. For much of their 
work, people in those firms can operate a 
lot more easily, comfortably, and produc- 
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tively from satellite offices around the 
city’s periphery. 

Commuting time can fall from half an | 
hour or more each way—sometimes, 
much more—to a few minutes. First-class 
suburban space may cost half as much as 
downtown space. In a suburban office, the 
workday is no longer defined by employ- 
ees’ willingness to outsmart or endure traf- 
fic-flow pattems morning and night, and 
no longer begins and ends with enervating 
tides in sluggish traffic or with shoving | 
matches in subway stations. 





SATELLITE OFFICE NETWORKS 
Many of these ‘‘knowledge workers” al- 
ready rely on PCs, of course, but the real | 
keys to the spread of networks of satellite | 
offices are the coming advances in tools to | 
interconnect those desktop machines from | 
office to office and to tie them to larger 
computers, probably (but this is immateri- 
al) in a central office that remains down- 
town. 

As workers learn that they can reach 
colleagues in other satellite offices as easi- 
ly by computer as they once did by walk- 
ing down the hall—and can exchange doc- 
uments, budgets, schedules, and plans 
through high-speed modems while dis- 
cussing revisions on a second telephone 
line—they fall hard for the idea of subur- 
ban offices. 

This scenario is a giant step beyond the 
obsolete, limited vision of clerical ‘‘tele- 
commuters”’ handling repetitive data-en- 
try from their dining tables. As with other 
innovations, the idea didn’t have much ap- 
peal to management until more-valuable 
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processes were involved. Also, employees 
in work-group satellite office environ- 
ments avoid the loneliness of the solitary 
home worker and the distractions of house- 


VEEWPOINTS 


Certainly many firms will find they still 
need some presence in the central city for 
occasional meetings with their clients who 
are based downtown, for staff meetings, 


hold routine. and perhaps for the (declining) status of 


Roll up your sleeves. 


The project is approved. You've got the people 
and their commitment. 

Now you can get started—with software that 
works as hard as you do. 

Primavera Project Planner® helps you plan and 
schedule up to 10,000 activities. Then it provides criti- 
cal information throughout your project so you can 
change course, resolve conflicts, redirect resources 
and control costs. 


Created with features to make a tough project easier 

Available for both the IBM and the VAX, 
Primavera lets you choose beginner or advanced modes 
for data entry. Gives you the capability to classify your 
activities in 20 different ways for maximum flexibility in 
sorting, summarizing and ou. Lets you transfer 
data directly into dBASE III® Lotus® or ASCII files. 
Helps you see what’s happening with on-screen bar 
charts, histograms or plotter graphics (optional). 
Send for our $35 demo 

The best way to judge Primavera is to see it in 
action. Send for our demo—then roll up your sleeves 
and get ready to be impressed. Primavera knows how to 
get the job done. On time. And on the money. 


Project management software 
that works as hard as you do. 


PRIMAVERA SYSTEMS. INC. 


Two Bala Plaza © Bala Cynwyd, PA 19004 © (215) 667-8600 © Telex: 910 997 0484 
Primavera project management software: 
Primavera Project Planner © Finest Hour {hourly scheduling and multiple calendars) 
© Primavision {optional plotier graphics) ¢ Available for MS-DOS and VAX environments 
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having a ‘*downtown location.” 

But rather than 40,000 feet on two 
floors, that office can become 2,500 feet of 
space that includes a reception area, a cou- 
ple of conference rooms, and a few modest 
shared offices to be used by whoever in the 
firm is in the central office that day. 

Many central-city developers are find- 
ing prospective tenants less interested in 
their new “*smart buildings’’ than they'd 
expected. In part, that's because prospec- 
tive tenants have begun to recognize the 
limitations of the expensive, centralized 
megaoffice—no matter how much coaxial 
cabling has been installed. 

This change is neither trendy nor tran- 
sient, but represents a fundamental restruc- 
turing of the office-space market. And, as 
in so many watersheds of social change, 
it’s ripe with new business opportunities 
for the agile. 

The impact on our lives—on how and 





s As workers learn that 
they can reach colleagues 
in other satellite offices 

as easily by computer as 
by walking down the hall, 
they fall hard for the idea 
of suburban offices. 


why we organize our time, our enterprises, 
and our priorities—of the powerful desk- 
top computer, linked in unburdensome if 
still less-than-transparent ways to others’ 
computers, is just now starting to become 
apparent. 

To think that we have seen how the fu- 
ture is going to work from the tiny sample 
we've seen so far, or to assert that we un- 
derstand how future PCs will work be- 
cause we know how to use the feeble boxes 
on our desks today, is to fool ourselves. 

And more dangerously, it is to trap our- 
selves within the paradigms of a present 
bound by what in a decade will seem 
laughably puny tools. Ge 
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Now, anyone who draws, 


designs, drafts or doodles can 
afford real CADD 


There's no reason on earth to wonder if you can use Generic CADD™ to help your 
business. We're offering real CADD capabilities for under $100 and a no risk 60-day 
guarantee. 

You'll be up and running in minutes. It will be only a matter of hours until you're 
proficient. From then on you'll be in control of this decade's most powerful drafting and 
design tool. 

If you draw anything at all as part of your job, Generic CADD™ can change your life 
. for the better. If you're an architect, engineer, designer, draftsperson, contractor, inte- 
rior designer, space planner, graphic artist, student or instructor, Generic CADD 2.0™ 
can make you more productive. 

All you need is your PC compatible, a graphics card and printer or plotter—not some 
$10,000 work station! If you have a dot matrix printer, our DotPlot™ program (just 
$24.95) lets you use it to reproduce any drawing. If you're using AutoCAD™ or Mega- 
CADD™ our Auto-Convert™ program (just $24.95) lets you add additional low-cost work 
stations, 

Generic CADD™ simply gives you more for your money. You get sophisticated and time 
saving features like user defined menus. Work the way you're used to working—just point 
to the line-type or shape you want to draw—then draw it! Draw lines, points, rectangles, 
polygons, circles, arcs, ellipses. Use powerful macro commands to turn a sequence of 
commands into one simple move! Get blinding speed, floating point accuracy, unlimited 
drawing size, true B-spline curves and the easiest to use text features of any package we 
know. Create symbol libraries, Measure distance, angles, area. Work in feet and inches, 
metric or decimal units. Move objects, copy, erase, trace, zoom in, zoom out and more. 
It’s all there in menu form and supported by documentation that’s complete, concise, and 
a joy to read. 

Now you can add the brand new Auto-Dimensioning™ feature to add automatic dimen- 
sions and legends (just $49.95). 

Don’t go another day without Generic CADD™. Call our toll free order hot-line today. 
We'll have Generic CADD™ in your hands and in just a couple of days. 
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@ Call 1-800-228-3601 to order 


Dealer inquiries welcome 














60 day money back guarantee 

Not Copy Protected 
eoeoeeeeeeeeee 
O CADD 2.0” $99.95 Qty. 

CI Auto-Dimension™ $49.95 Qty. 

CJ Auto-Convert™ $24.95 Qty. 

0 DotPlot $24.95 Qty. 

UPS Ground/$4 00 UPS Blue!$6 00 
Imernational/$12.00 C0.0s8200 

Name 

Shipping Address 

City Stale 

ip Telephone 

Subtotal 

WA res add 8 196 sales tax 

Amount Enclosed 

Payment VISA MC Bark Draft Check COD 
a ee 
Exp Date LI cea} 
Prange rR 


‘Two floppy disk drives or 1 Noopy and 1 hard disk 
Graptecs card. Hercules 18M Graphics. EGA, Sigma 400 many others 
Recommended: 

6087 or 80287 co-processos 

G40K RAM 

2 senal ports 

Mouse or capitizer tablet 

Dot matne printer (we support over 100 oninters wit out DotPtol package) 
© plotter {HP HI, Amdes, Sweet P many others} 


Generic Software 
8763 148th N.E. 
Redmond, WA 98052 
206-885-5307 


AutoCAD™ 55 a registered trademark al Autodesk Inc 
MegaCADD™ ts 2 regrstered trademark al MEGA CADD Inc 
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MICRO CAP and MICRO LOGIC 


put your engi 
not in line. , 


co 
S 


f 


e 


om 
ay 
re 
" 


ive 
SAN 
yom 
t 5 
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How many long unproductive hours 


( 

have you spent “in line” for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here’s how. 


MICROCAP: 
Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE, 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 
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“Typical MICROCAP Transient Analysis” 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handie 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 
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“Typical MICROLOGIC Diagram” 


Reviewers Love 
These Solutions 


Regarding MICROCAP.... “A highly 
recommended analog design program” 
(PC Tech Journal 3/84). “A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC ... “An effi- 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 


MICROCAP and MICROLOGIC are 
available for the Apple II (64k), IBM PC 
(128k), and HP-150 computers and priced 
at $475 and $450 respectively Demo 
versions are available for $75. 

MICROCAP II 1s available for the 
Macintosh, IBM PC (256k), and HP-150 
systems and is priced at 8895. Demo 
versions are available for $100. 

Demo prices are credited to the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1021 S. Wolfe Road, Dept. F 
Sunnyvale, CA 94087 
(408) 738-4387 


Why Do They Look 
So Different But Cost 
About The Same? 


This is Toshiba 24 pin letter quality. 











This is 9 pin printer quality. 


When we developed th the P321 and P341 
3-In-One™ dot matrix printers, we had just two 
goals in mind. 

Superb 24-pin letter-quality reproduc- 
tion. And a price that's as close as possible to 
standard 9-pin models. 

One look at the print sample shows you 
we succeeded. So will one look at the price. 

In fact, we were so successful, we gave 
these 24-pin printers with the 9-pin price a 
special name: The Affordable Class. 

___ And we included features—starting 
with type font cartridge capability —that put 
them in a class by themselves. 

Both the Toshiba P321 and P341 printers 
poauce letter-qu me ality documents at 72 CPS, 

drafts at 216 CPS and high-resolution graphics 
at 180 x 360 dpi. 
ch printer has our industry-standard 
P351 command set for more sophisticated 
word essing and high-resolution pe raphiics 
And each printer has stand 


ei 

tion compatibility with the entire IBM- 

line of produets |---| 
Options include downloadable 


disk capability and type font car- ' — 
tridges for an unlimited range of GP 
styles, a one- or two-bin sheet feeder _ 





as well as continuous forms tractor feeder 
he affordable and compact P321: If 
ie budget is less than compatible with your 
tisiness and correspondence needs, you need 
our popular P321. 

You get letter-quality reproduction in a 

printer et ooks great on the bottom line. 
he affordable extended-carriage P341: 
If you a to do full-size spreadsheets, you 
need our wide-carriage P341. 

Like the P321, the P341 uses our 24-pin 
printhead that lasts up to four times longer 
than other printheads, and has made us the 
number one seller in the business. 

So buy a Toshiba Affordable Class P321 
or P34] printer today. You'll get letters that look 
perfect every time. 

And a type font cartridge free* 

For the name and location of the 
Toshiba printer and computer dealer nearest you, 
call 1-800-457-7777. 


1 [BMPCisa Saas trademark of Intemanonal Business Ines Corporation. 
"Offer expires 2/15/87 See your Toshiba dealer ie detatls. Or eM ia THF? 
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in Touch with Tomorrow 
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Toshiba Amenica, Inc , information Systems Division 


24% 


6% 


12% | 15% 


IRMA 3279 Graphics” is here. 


Now your IBM PC, XT, or AT can 
fully emulate an IBM 3279 S3G 
color terminal. 


Along with IRMA‘scapabilities, 


you getall the graphics resolution 
and functions ofa 3279. 
And you can save,redisplay 





and print host graphics locally. 
New IRMA 3279 Graphics is 
available in a single-slot solution 
or as an upgrade to your existing 
IRMA" And it works with a wide 
variety of software including SAS/ 
Graph, GDDM, and Tell-A-Graf. 
For immediate delivery, call 
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Now IRMAs 
making pies. 


your local DCA distributor or 
dealer or callus directat 1-800- 
241-IRMA. EXT. 518 


dea 


IRMA and IRMA 3279 Grupthacs are trademarks and DCA w a regustered trade 
mak q Deghal Chamintabies hamiant Isc aa inked vadenat of 
per acme al 1986, Dapial Commuesicahens 


NOBODY 
DELIVERS LIKE LOGICSOFT. 


Buy it today, use it tomorrow! 
Only Logicsoft ships your order the 
same day via overnight courier." Free. 


Nobody beats Logicsoft prices. 
Wahicre MU RVe VR Wek: Melo m ese: 
(bonafide advertisement or quote) 
On any of the hundreds of products 
we stock, well beat it by $10.+ Our 
Corporate Accounts Program offers 
attractive volume discounts, Credit 
cards and PO's accepted. 
Outstanding customer service 
and technical 

Its only a toll-free phone call away. 
Another reason why Logicsoft is a 
major hardware and software supplier 
to over 50,000 companies, including 
over 90% of the Fortune 1000. 


See inside for the lowest prices 
on over 800 products for IBM- 
PC’s and compatibles. 


We order or receive. technical assistance, cail our National Hotiine: 


1-800-645-3491 


NY STATE: 1-800-235-6442 (516) 249-8440 
Customer Service: 1-800-431-9037 NYS: 516-249-8440 
FAX #516-249-5289 


VIGA. American Eiirees COG se 
areey r i 
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© 512K RAM Memory * 12008 
Internal Modem © Two 360K 

Half /Height Floppy Drives © Four 
Expansion Slots © Keyboard « Text 
Display Card © Monochrome Monitore 
One Serial and Paraliel Port « 
Software Bundie ¢ Color Monitor 
Option Available. 

© Purchase Price: $1,375 


Lease For $59 per month 





XT—20 Mb 


© 512K © 20 Mb I8M Hard Drive « 
360K Floppy Drive Half /Height Eight 
Expansion Slots « 18M Enhanced PC 
Keyboard « Asynchronous 
Communications Adapter © Free 
90-Day. On-Site Service Contract « 
Color or Monochrome Monitor Avaitable 
as Option. 

Purchase Price: $2,299 


Lease For $98 per month 


New IBM AT-30 Mb 


© 8 MHz © 512K © 30 Mb 18M Hard 
Drive (Full Hetght, w/controller) ¢ 1.2 
Mb Half/Height Floppy © Eight 
Expansion Slots © 18M Enhanced PC 
Keyboard © Senai/Paralle! Adapter « 
Free 90-day, On-Site Service Contract 
© Color or Monochrome Monitor 
Available as Option. 

© Purchase Price: $4,179 


Lease For $165 per month 


Lease or purchase systems 
from Logicsoft 


A Logiclease of any system entiltles you to free installation 
and 90-day service contract at your place of business! 
Outstanding flexibility plus possible tax benefits. 

We'll process your lease application In 24 hours! 


A purchase of any system entitles you to installation for only 
$99, and free service for 90 days at your place of business. 













Compaq 
Portable Il 20 Mb 


640K RAM Memory © 8 MHz « 

80286 Based CPU © One 20Mb Half/ 
Height Hard Dnve (w/controtier) « On 
360K one/third Height Floppy Dnve » 
Two Expansion Slots « Compaq il 

Keyboard © Text/Graphics Display Cay 
© 9” Text/ Graphics Monochrome 





mira rE 
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Logic AT 


FCC Class 8 Approved. 

© 8 MHz ¢ 512K RAM Memory © 
80286 Based CPU L] ROM BIOS 32K 
{Includes auto system test when powel 
is turned on © 1.2 Mb High Densily 
Floppy Dnve © Eight Expansion Slots 
Enhanced Keyboard © (1) Serial Port & 
(1) Parallel « Clock /calendar © 
Graphics Card « Programmable Speak 
© Automatic Lock/Unlock Mechanism 
Monochrome or Color Monitor Availabl: 
as Option. Hard Drive Options Availab! 
. Price: 


Lease For $58 per month 













wren 
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Look for the items printed in blue 
to identify our line of LogicWare 
computer hardware products. , 
They are fully compatible with, bu 
priced well below, the major 
manufacturers. You save—not by 
our use of inexpensive labor and 
rts—but through state-of-the- 
art technology. 
Each product cares our 
5 year unconditional replace 
or repair warranty. 
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Canon LBPBA1 Leser Printer 


$55 pcr montu 
rence price GBS ren 


O Per Minute © 128K Built-In 
Pha Super Quiet « Has Four Buiit- 
In Fonts pius the abiiity to accept fonts 
downloaded from a computer and various 
plug-in font cartridges ¢ As many as 16 
diflerent fonts can be mixed on a singie 
page. Great for Word Processing, 
Spreadsheets & Business Graphics. 
a 


CANON LBPSA2 LASER PRINTER 
Lease for $2 per month 
Purchase price $3089 


CANON LBPBA ': TONER CARTRIDGE—$95 
—_—<_—<—<—<———<<—<—<—<— 


DESKTOP PUBLISHING SOFTWARE 
ScLASER piuS...---+05 +++ = 
Softype ..... esse eee eee 
Spelibinder Desktop 

Publisher. ....-2--020° 429 


PRINTERS* 
CANON 
Bubbie Jet BU-80......... $449 
EPSON 
TQ800. cts. occseee sees 569 
0100021222 749 
FRESE eee, ae 389 
paclicel  e 
ae ee we. 589 








Setecls. a¥elsteteieisiece Low Price Call! 
Pinwriter P-6............ 489 
PinwriterP-7 ............ 679 
OKIDATA 

182 Piug & Piay .......... 

192 Piug & Play ..... 

193 Plug & Piay ..... 





2410PPiug&Play........ 
PANASONIC 









KX 1091 ........... seeese 245 
KX 1805 2. ccc cerccccees 619 
TOSHIBA 
PIS 321 ........ Siayereetaveis 
P341.... 
PES SoA ijececsiere c3s.6:3 wins sei 
CITIZEN 
MSBIOF..ccccccceeseees 299 
MSBAB iss 6assi1c 2:0 cisterns aie 399 
MS B20 Fie: e icici ssteoaiaeee 339 
ea ee 499 
Premier 35..0.ceccceneces 509 
LASER PRINTERS* 
CANON 
Laser Printer LBP8A1 ....$1985 
Laser Printer LBP8A2 .... 3089 
HEWLETT PACKARD 
Laser Printer ........... 2489 
Laser Printer Pius ....... 2899 
Laser Jet500(+)........ 4299 
OASYS 
Laser ProExpress ....... 1699 
PLOTTERS* 
CAL COMP 
NORD re ax wisreeiernie'e warner $7899 
FACIT 
4550 (6 Pen Piotter) ...... 395 
HEWLETT PACKARD 





PRINTER BUFFERS 
QUADRAM 

Microfazer Series 

agorerepetcnersgeis sche Low Price Cail! 
MONITORS* 

AMDEK 
Color600.............. $ 389 
GOO 122.3 srsiciesnes eres 499 
Coior725....... Low Price Calll 
12” Amber310A......... 149 
IBM 

Color Monitor ........... 545 
Monochrome Monitor .... 225 
Enhanced Color Dispiay... 679 


Clrele #400 on reader service card. 








NEC 


ny 


JC—1401P 3A Multl-sync 
color wiswiveibase .... 559 
PRINCETON GRAPHICS 
RGBHX12 ............. 
RGBHX12E . 
RGBSR12 .. 
RGBSR-A2P ............ 
Amber Max12.....-.000. 
QUADRAM 
Amberchrome 12° 





Enhanced Graphics 
Monitor wiswivel 

TAXAN 

M2222 OEY ows aaiae 


145 





MULTI-FUNCTION BOARDS 


AST RESEARCH 

Six Pack Premium ....... $379 
Six Pack Pius (384K) ...... 229 
Rampage wi256K ........ 249 
Rampage (AT) w/512K ..... 449 
Advantage (128K) ........ 359 
VO Mini Haif Card ........ 119 
WOPiuSsli........ eee 125 
LOGICWARE 


219 





Free overnight delivery on software 
for all your IBM PC applications! 


30 DAY MONEY BACK GUARANTEE ON LOGICWARE...THE LOGICSOFT LOW COST ALTERNATIVE 

















) | WORDSTAR 
CLONE dB tll CLONE 1-2-3 CLONE 
Processing your A clone that Now, a 1-2-3 
Loge words now givesyouthe | (™ clone; we've 
|) word Processes | becomes more same capabil- | sprscianeet cloned the soft- 
wee Rice. Ities at a very oonrent vere pul we 
— through this capable cost! — n't clone 
= | amazing cione! = == the price! 
| only > only > only 
$7995 | $79% | $79% 


You may return LogicWare software for any reason within 30 days ol purchase Ploase call for return authorization number 






































WORD PROCESSING = #$WORD PROCESSING R: Base SystemV ..... 369 = Enable.............. 339 
Display Write lll....... $369 ADD-ONS Revelation........... 495  FirstChoice. . Low Price k= 
EasyWriterll......... 195 FancyFont .......... $145 Reflex .. 0.0... eee 59 Frameworkil......... 41 
Microsoft Word3...... 269 Punctuation&Style ... 75 Think Tank........ eee 109 Lotus 123 (Ver. 2.01) wees iO 
Multimate ........... 229 ReferencaSet LowPriceCalli DATABASE MQMT. Multipian......... - 119 
Multimate Advantage... 277 Turbokightning....... 57 ADD-ONS Smart Series .......-. pe 
NewWord3.......... 269 WordFinder ......... 58 Clipper........000.0. $340 Sino (NEW) 
PESWiie 85 DATABASEMOMT, Clout? - 198 SPREADSHEET ADD-ONS 
Volkswriterill........ 147 Comerstone ......... $75 ExtReportWriter...... 85 Lotus Report Writer... . $108 
Word Perfect ......... 219 dBaselllPlus ........ 429 Quickcode lli......... 445 Cambridge Spreadsheet 
Wordstar..........-- 169 Knowledgeman2 ..... 275 Quick Report......... 139 Analyst ......0.06- 7 
Wordstar ProPak ..... 239 Paradox............. 495 SidewaysS.......... . 4 
Wordstar 2000........ 245 Powerbase .......... 209 «SPREADSHEET! Spreadsheet Auditor... 99 
Wordstar 2000 Plus .... 205 Q&A...........000e 24g INTEGQRATEO S07. 18... eee ee 65 
XY Writelll.. 6.2.22... 219 R.Base5000......... 265 = Ability ...........0.4. $69 Quickcodefort-23.... 85 
FASTBACK | LOTUS REPORT | 
| A low cost | WRITER SIDEWAYS 
alternative to tape | The next step for Now you can 
backup hardware. | the Power User! | create extra wide 
Back up 10 Mb In | Format your own printouts of your 
| less than 8 | feports, forms and spreadsheets without 
minutes using 5%” | mailings using the mess of staples, 
diskettes. 1-2-3 files. | glue or tape. 
| only | only | only 
“$93 I | $109 $45 
DESKTOP PUBLISHING PFSGraph........... 85 Turbo Pascal (plus BCD DacEasy............ 57 
ScLASERplua........ $329 SignMaster.......... 149 & 8087)......64 «ose 65 GreatPlains ......... 447 
Sofly pele ret. cs. 795 CADICAM PROJECT MANAGEMENT OpenSystems(3.0).... 417 
Spellbinder Desktop AutoCAD ........... Harvard Total Project .. $285 Pee ater salt a 
Publishet.......... 429 Draflxt .. 00... coe Microsoft Project 237) wIscIUTILITIES 
GRAPHICS Generic CAD . " Super ProjectPlus .... 
= eee «= PO Design lle. cc < Timeline ..........5- CopylIPC ........... $ 35 
Chartmaster ......... $209 Crosstalk XVI ........ 99 
Diagram Master ...... 195 LANGUAGES FINANCIAL Fast Back ........ oe 9 
Diagraph ............ 309 CComplier(MS) (4.0)... $265 ManagingYourMoney . $109 Microsoft Windows.... 67 
Energraphics w/Plotter Cobol Compiler(MS)... 425 DollarsandSense..... 4107 NortonCommander... 49 
Option ............ 289 Fortran Compiler(MS).. 217 Norton utilities ....... 55 
Graphwriter.......... 219 Lattice Compiler .... 259 ACCOUNTING 0 Brokey woe. 7 
Harvard Presentation MacroAssembler(MS). 97 BPI...............0. $299 Remote............. 99 
Graphles .......... 289 PascalCompliler(MS).. 183 Champlonill......... 279 =~ Sideways............ 45 
Map Master.......... 229 «=Quick Basic(MS)...... 67 ComputerAssoclates.. 317 Sidekick ............ 47 
Microsoft Chart....... 179 TrueBasic........... 119 (formerly IUS) Superkey............ 45 
ee WA y a sa f — ‘” i“ _ a 
E CATAL CALL TODAY! 1-800-645-3491 
é rew Programmer's Language and Utilities Guide * A © Brand new Productivity Guide » Full line catalog of software 






{ and valuable listing of timesaving tools for the enhancements for the business professional « Full descriptions of 
programming professional « Complete with product descnption. templates, memory managemenl, menu management, backup 
software, training, and much more. 


Circle #400 on reader service card. 
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Inverted Foldout slip-sheet 
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1. Open the foldout page 


2. Insert this sheet with 


2. Arrow pointing to the fold 
3. Slice the folded edge 


4. Close the page and slip-sheet 
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1. Follow instructions on the other side 








12K RAM Memory © 80286 Based 

U © One 30 Mb Hard Drive 
controjler) © One t.2 Mb 

H/ Height Floppy Drive ¢ Seven 

sansion Slots « Compaq Keyboard © 

iphies Card © One Paralie! Port ¢ 

»e 90-Day, On-Site Service Contract 
“isa or Monochrome Avaliable as 


Wwehase Price: $3,859 
se For $152 per month 


proved. 
MHz © 640K RAM Memory @ 
tem ROM BK BIOS © 360K Halt / 
jht Floppy Dnve © Eight Expansion 
© Enhanced Keyboard « (t)Serial 
aralte! Port # Clock Calendar ¢ 
phics Card ¢ Monochrome Monitor e 
¢ Option Available © 30-Day Money 
k Satisfaction Guarantee ¢ 1 Year 
anty Hard Drive Ootions Available. 
‘urchase Price: $795 
ara 



















AT&T 6300 


© 640K RAM Memory © One 10 Mb 
Half/Height Hard Drive (w/controller) « 
One 360K Floppy Drive « Seven 
Expansion Slots ¢ AT&T Keyboard © 
High-Resolution Monochrome Graphics 
Card © High-Resolution Monochrome 
Graphics Monitor ¢ Senal & Parallel 
Ports ¢ GW Basic and MS. DOS. Free 
90- Day, On-Site Service Contract. Cotor 
Monitor Optional 

© Purchase Price: $1,799 


Lease For $76 per month 


a: ee 
| 
- Der a Gad 
lc ~ ———s 
TOSHIBA Lap-Top 
T-1100 Plus 
(DUAL FLOPPY) 


© 640K RAM Memory « CMOS 800386 
Running at 7.1 MHz © Two 720K 3 5” 
Floppy Drives ¢ One Expansion Slot « 
TOSHIBA Keyboard e LCD Display 
Color Graphics / Monochrome Composite 
Card © One Parallel and Serial Port « 
Clock Calendar © External Floppy Drives 

















=_— 
ITT XTRA 
(Dual Floppy) 


© 256K RAM Memory © Two 360K 

Half /Height Floppy Orives © 4.77 MHz 
8088 Based CPU © 5 Expansion Slots « 
ITT Keyboard © Text Display Card © ITT 
Monochrome Monitor (Amber or Green.) 
One Paralie! and Senal Port ¢ Color 
Option Available 

© Purchase Price: $1339 


Lease For $58 per month 


ation and service 


ITT XTRA XP 

W/20 Mb 

IBM XT Compatible with speed of an AT 
© 512K of RAM Memory (Expandable to 
640K on Mother Board) © B0286 Based 
CPU running at 6 MHz © One 20 MB 
Hard Dnve © One 360K Floppy Drive « 
5 Expansion Slots « ITT Keyboard « 
One Senal Port {] One Parallel Port © 
Color or Monochrome Monitor Available 
as Option 

© Purchase Price: $2,049 


Lease For $88 per month 


ie 
— = a 
Can 
IBM AT TOTAL BUSINESS SYSTEM 


We'll configure a system to your needs, including peripherals and software and 
make the pnce attordable through low monthly Logiclease payments. Here's an 


example of what you can do! 


@ 512K RAM Memory © 6 MHz @ One 
30 Mb Hard Drive © One 1.2 Mb High 
Density Floppy © Eight Expansion Slots 
© IBM AT Keyboard © Serial / Parallel 
Port © IBM Cotor Monitor © Color 


Graphics Card © Tobshiba 351 P/S 
Printer & Cable © Software Bundle 
(Lotus 1-2-3, dBase Ill, Wordpertect, 
IBM DOS 3.2) Free 90-Day On Site 
Service Contract 


© Purchase Price: $5,499 
Lease For $208 per month 












an house bed 


omnee: . DisTmeuTon 
DF COMPUTER 












PRODUCTS 
110 Bi-Count: Bivd., Dept. 54321 i EUROPE: 020-83 48 64 
30 8. County 11735 To order or receive echaical assistance, ee our National Hotline: Telex: 10759 Logic NL 
Borer ae 3 LoatcsorY Eure 6v 
mestic/int'l Telex wi ; 
286905 SoftUR i-¢ STATE: 1-800-235-6442 616) 249-8440 Baarsjesweg 224 Arena 
Customer Service: 1-800-431-9037 NYS: 516-249-8440 ollan: 


FAX #516-249-5289 



















Magic Card Il w/384K ..... 
Logic (AST Comp.) lO 
MiniHalfCard ........ 99 


Above Board (AT) wN28K .. 
Above Board (PS) 64K 

Above Board (PS) 256K .. . . 
8087-2 Math Co-Processor . 
8087-3 Meth Co-Processor . 
80287 Math Co-Processor . 


GRAPHICS BOARDS 


The Edge..............- 
Evergraphics . . . Low Price Calll 
HERCULES 

Monochrome Graphics 


(oS ee ee ee 
Color@ard .............5 165 
Graphics CardPius ...... 209 
LOGICWARE 


arg Ug 
ARADISE SYSTEMS 
Auto Switch EGA Card .... 359 


Moduiar Graphics Card 249 





ColoriMono...........-- 159 

QUADRAM 

EGA PiusGraphics....... 369 

SIGMA 

EGA Boerd ...........-- 369 

Color 400 (Princeton) ..... 479 

sT6 

Chauffeur ...........05- 

EGAPius ... 

TECMAR 

Graphics Master......... 399 

COMMUNICATIONS 

BOARDS 

AST 

§251-11 Pius O46 weeceete $685 

§261-11...... Bis Grs-eveloveyerste 629 

DCA 

IRMA Board ........66 .. 779 

MODEMS 

AST 

Reach 1200 Haif Card ..... $299 

EVEREX 

Evercomll..........0.-- 149 

HAYES 

Smartmodem 1200 ....... 389 

Smartmodem 12008 
wiSmartcomli ........ 359 








Smartmodem 2400 ....... 599 
Smartmodem 24008 
wiSmartcomll ........ 549 
LOGICWARE 
yes Comp.) 1200 





. 199 


PROMETHEUS 
Pro-modem 1200 .......... 279 
Pro-modem 12008 

wisoftware ........... 239 
QUADRAM 
Quadmodem Series 
Pa ae a ony A 8 Low Price Call! 





VEN-TEL 

PC Modem 1200 HalfCard . 3659 
1200 PluS.......... 20008 329 
PC Modem 2400 Half Card. 469 
MOUSE INPUT DEVICES 
MOUSE SYSTEMS 


PC Mouse w/DR Halo2.... $129 
MICROSOFT 

Microsoft Mouse (Serlal) .. 135 
Microsoft Mouse(Buss)... 125 
SURGE PROTECTORS 
KENSINGTON MICROWARE 


Masterpiece Plus ..... oe. $119 
CURTIS 





Diamond 39 
Emerald 45 
RUDY 55. . ire s ee 59 
KEYBOARDS 

KEYTRONIC 
§151(Deiuxe}............ $169 
5153 (witouch Pad) ....... 279 
BODE ve comes < vewamee 235, 
SISU(ATET) «0... cece eeee 189 
Keytronic Jr.5151 ........ 169 
MEMORY STORAGE 

IOMEGA 

Bernoulli Box (10 + 10) ... $1999 





Bernoulll Box (20Mb) .... 1899 
Bernouiii Box(20 + 20)... 2750 
Bernoulli Box Piua....... 4199 
HARD DISK DRIVES 
MOUNTAIN COMPUTER 


Hard Drive Card(20 Mb) ... $869 
Hard Drive Card(30 Mb) ... 1049 
PRIAM CORP 

60 Mb internal Hard Drive 





saouomsten tga alts sMErste(C)<.e1scere 5. 1449 
Innerspace ID 40Mb...... 1249 
PLUS + 

HerdCard10Mb......... 629 
ia ODOT iV t———: 1 





Hard Card 20 Mb. . — a 699 
SEAGATE 
10Mb Y2HtInt .......... 465 






20Mb‘% Htint .......... 48 
30Mb% HtInt ... .. 53 
20 Mb Full Ht(AT) . .. 
30MbFullHt(aT) ........ 74 
40MbFull Ht(AT) ........ 87 
80MbFull Ht(AT) ........ 124 
CORE 

20 Mb Int (AT) 

30 Mb Int (AT) 

40 Mb Int (AT) 

72 Mb Int (AT) 

CARTRIDGE TAPE BACK-UP 
EVEREX 


Excel Stream 20 MbInt.... $63! 
Excel Stream60 Mbint.... 
Excel Stream 80 MbExt... 9: 
IRWIN 

Irwin 11010 Mbint........ 4 
20Mbint........... Per 
20 MB 325(AT} Ext D...... 7 
LOGICWARE 


ened 


Logic 60 Mb internal 
Cartridge Tape Backup 
[Bones ooSonsOnOnOnao 

Logic 20 Mb internal 
Cartridge Tape Backup 
IN ARG: 3 si5,575,0:00s etree 

SYSGEN 

Image Tape Backup 
1O0Mbint...... ec sietaie sve! 78 

image Tape Backup 
20Mbint...........66 

Image Tape Backup 
20Mb Ext ............ 

TECMAR 

CNCGO AT oo sooo ssoyersrss iste 123 

QIC 60 Ext Tape Backup ... 157) 

CORE 





FLOPPY DISK DRIVES 


Panasonic 360 K % HL.... $11 
Tandon TM-100 360 KF/HL . 12) 
Tandon TM-100 360K % Ht. 10) 
Toahiba 360 K 2 Ht. ...... 11 


BACK UP POWER SUPPLIES 


DATA SHIELD 
200 WE (PC)... 2.0.0 eee ee $2: 
BOO WE (XT) .. 2-06 teense 


BOOWIIATY Gc cc eeeecees 
BOOWL(AT) ..ccceee cee 


ue to weight restrictions, Printers and Monitors and some misc butk Itoms are shipped UPS —fres. All prices and policies subject to change without notice 





PC Magazine calls Sysgen’s Smart 
QIC-FILE their “hands-down choice 


for the best of the 
units tested.” 





And PC Magazine says, “The Sysgen 


Smart Image is an ideal choice” 
for backing up a 
your XT. 





PN 





CARTRIDGE OR CASSETTE: NO ONE 
BACKS YOU UP LIKE SYSGEN, THE BEST 
SELLER IN AUTOMATIC TAPE BACK-UP. 


The smartest back-up solutions at the best prices. 
If you're looking for 20Mbytes of the easiest, most reliable 
data back-up around, the Sysgen Smart Image is for you. 
It's the most popular system of its kind, delivering back-up 
protection on high density data cassettes. 

If you work with high volumes of data, the Sysgen Smart 
QIC-FILE is your ideal choice. It gives you 6OMbytes of 
back-up protection on interchangeable, QIC-24 standard 
cartridge tapes. 


SMART QIC-FILE 6OMbyte cartridge SMART IMAGE. 20Mbyte high-density 
tape protection. $1395 internal, cassette protection $795 
$1495 external. internal, $895 external. 


Both systems include Sysgen's Smart Software. And 
both come with the high quality, reliability and technical 
support that have helped make Sysgen #1 in tape 
back-up systems. 


4785.3 Warm Springs Bled Fremtnt CA94834 (415) 490 0770. Tees 4390843 
Smart QIC Fut Start image. Spsaen tne PC XT PC AT Infrenabonat 
1BM PC OOS International Bowness, 





35 ines Corporation Rrgntered Trademark 
eee Corporation 





Automatic back-up. Painless data protection. 

You won't believe how easy it is to use Sysgen's automatic 
tape back-up. Set your Smart QIC-FILE or Smart Image 
once, like a VCR, and it will back up your hard disk automat- 
ically, once or twice a day, seven days a week. If you're 
using your system, it will wait till you're through, then 

back up the files you select. That’s smart! And painless. 
You know it’s smart to back up your valuable data. 
It’s even smarter to use the #1, automatic back-up 
systems. 


Call our toll-free 
hotline today for your 
free Sysgen product 
family brochure, | 
and Sysgen dealer | 
near you. 





Literature Hotline: | 
1-800-821-2151 Dept. 50 


SYSGEN 


[TN CcOR POR ATEO 


‘We knocked their socks off.” 


This new PFS:Professional File came through just 
like you said it would. Can a guy be in love with a 
database program? All I know is that it letme pull _ 
in data from the company filesin [~~ 
seconds, and I could break down | PFS: | 
bid numbers the way [ve always | Professional 
wanted to. And the crosstabs gave File 

me details ’'d never even considered | Fite Management and 
before. It all made sense to me. Reporting Software 
And it sure made sense to the Client, | rower sanages ange data bases, 


up to4 million bytes. Powerful 


I just called to say thanks for searching inchuding alphabetic 


numeric, ‘and,’ “or, ‘not’ and 
the tip, Bill. I owe, you one. ne aoe ee 


Global updating. Matting labels, 
up to 64 across. Full reporting and 
crosstabs on 64 columns. 
Performance. Fast searching 
sorting speeds, Speed keys and 
macros to shortcut menus and 
routine data entry. “Ditto key” for 
quick data entry 

Fast To Learn/Efficient To Use. 
Pall doun menus display all 
options. No cryptic commands, On 
screen help anytime 
Office Integration. /mport/export 
ASCH data from a mainframe, 
dBaselll? Phas or o. sees Pyrect 
read/write of Lotus 1-2 cde 
Network Support. Runs on & 
IBM® PC Net, 3Con? 3+™and 
Novell Advanced Net Ware™/86 
networks, 

isk your nearest dealer fora 

demonstration today. © Software 
Publishing Corporation, Mountain 
View; CA 

























PFS:Professional File. Expect Results. 





“PFS: FILE owners call 1-800- 255-5550 for upgrade information. 
(IBM and compatible PC owners only: Alaska and Canada call 1-303-799-4900), 








| ®@ STEPHEN MANES 





‘THE PERMANENT 
INTERIM 


VIEWPOINTS 





When does technological progress cause industry inertia? When IBM keeps its plans to use 
hot new technologies like the 80386 chip a secret, that’s when. 


emember the hot gossip toward the 
R= of 1984 about the imminent 

IBM PC II? The machine with a 
186 microprocessor (maybe even a 286!), 
a footprint smaller than Twiggy’s, a gnat- 
size price tag, and a knockout punch for 
clonesters? Potential buyers spent so much 
energy making guesses about this sexy 
new creature of fantasy that they stopped 
courting the homely old PC. To resurrect 
sales and restore order, IBM had to step in 


| and officially squelch the rumors. 





A similar flurry of speculation accom- 
panied the impending arrival of the PC 
Convertible. It would be a quantum leap 
forward. The IRS would buy zillions. A 
whole new market would be born. 
Then—surprise!—the IRS knighted Ze- 
nith, and the actual PC Convertible tumed 
out to be more of a Studebaker than a Mer- 
cedes. It has since been generally accepted 
that better retums on speculation are avail- 
able from three-card monte. 


AGE OF INFORMATION? Lately we 
seem to have entered yet another period of 
eager anticipation, but that’s not the half of 
it. In truth, the microcomputer business 
has entered **The Permanent Interim.” 
Everything keeps happening so fast that 
something better is always just around the 
comer. At any given moment it seems to 
make sense just to sit tight and see what de- 
velops. 

It’s a weird paradox: unprecedented ac- 
tivity produces unprecedented stasis. Even 
more paradoxically in this supposed Age 
of Information is that The Permanent Inter- 


im is the direct result of a lack of informa- | 





tion. The main reason you can’t make 
plans is thal computer corporations—one 
taciturn behemoth in particular—won’t di- 
vulge theirs. 


32 BITS The next generation of ma- 
chines, the 32-bit 386-based speed de- 
mons, is just over the horizon. All the 
power users | know are positively slaver- 
ing over the prospect. But the first crop of 
32-bit fledglings is virtually certain to be 
born long before IBM hatches its 386- 
based plans. Until there’s an operating sys- | 
tem that can make the 386 perform all the | 
multitasking tricks it was bom for—with 
current DOS applications, no less—early 
386 machines will be little more than su- 
percharged ATs. Nice, but hardly any- 
thing to drool over. 

You can bet IBM will offer a multitask- 
ing operating system on its 32-bit ma- 
chines when they finally arrive. But only 
God and IBM Chairman John Akers know 





whether it'll be an IBM-only proprietary | 


DOS or an “‘open”’ (that is, Microsoft) 
model. Neither deity is talking. 

So the customer faces a real quandary. 
An early-model, non-IBM 386 machine 
can hardly be expected to conform to un- 
available future IBM standards. Worse, 
the AT may well remain doomed to its cur- 
rent role as a high-speed XT. Because the 
286 lacks many of the 386's hardware fil- 


lips. a 286-based, protected-mode DOS | 


may well tum out to be far less acceptable 
than any 386 version. The potential 386 
buyer and AT buyer therefore decide to 
rein in their enthusiasm until IBM drops 
one of its hobnailed boots. The result: a 
nice, long interim where everybody’s 
waiting and nobody's buying. 

Less publicized, less important, yet 
equally symptomatic of The Permanent In- 
terim is the war about to erupt between ri- 
val graphics coprocessors from Intel and 
Texas Instruments. Both can make an 
EGA look like the bad joke it is. Neither 
will become part of a widely embraced 
standard until IBM comes out with an offi- 
cial benediction. 


PRICE AND PRIDE In poorer sections 
of the community, the ongoing drama is 
the decline and fall of prices. If you really 
want to low-ball, right now you can pur- 
chase a PC-DOS system complete with 
monitor and printer for under $1,000. If 
you wait, it may become even cheap- 
er—almost a throwaway. 

Maybe that’s exactly what itis. All ofa 
sudden, good old dependable DOS is be- 
ing spoken of in the snide tones reserved 
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Ulustraton. Kear Wallan 


NOW POWERFUL 
WITHOUT POWE 





Atypical DBMS user's screen, after the 
497th line of code. 


ith most database 
management soft- 
ware for the IBM 
PC family and com- 
patibles, you're quickly confronted 
with a painful reality: the only way 
to make your package live up to 
its promise is to learn its program- 
ming language. Which can take 
months. Then you have to write 
the code, line after frustrating line. 

But now, there’s R:BASE™ 
System V. And for the first time, 
you can quickly create programs 
that automate your most impor- 
tant data management tasks. 
Without programming. 

Of course, with R:BASE 
System V, you can enter, query, 
and report on data in a non- 
automated, ad hoc fashion. With- 
out programming. And there's a 
high-level procedural language for 
Feeeraiiners: But that’s just the 

eginning. 


R:BASE SYSTEM V. 
IT GIVES 
NON-PROGRAMMERS 


POWERFUL PROGRAMS. 


With the EXPRESS System 
in R:BASE System V, you can 
access powerful features, without 
programming, that other data 


management software can't touch. 
With Definition EXPRESS, 





ny 
SELECT ALL PROM caliept SORTED BY catigate WHERE 
—Chaese an aperatne to combine cenditrent-Cheese (Dene) when dene— 
AND OR AND NOT 08 MOT (Done) 


aistrct | £Q ‘Boston 

anstret | €q Rew York 

catigate | OT March 12 1065. 

comment | contams | Amercen Bening Comaany 


An R:BASE System V Prompt-By-Example 
(PBE) screen. With PBE's query capabil- 
ities, you can retrieve just the information 
you need. Without programming. 






you can build a database structure 
with advanced features like com- 
puted columns, and searchable note 
fields. VIEWS that combine up to 
five tables in a single, powe 

table. Data validation rules that 
check incoming data for errors. 
All without programming. 

Then you can use Forms 
EXPRESS to create customized 
data entry forms. The forms you 
create can load data into five 
different tables, linked in One-To- 
Many relationships. You can also 
include scrolling regions, custom 
borders, and custom colors, all 
without programming. 

And with Reports EXPRESS, 
you can design reports exactly the 
way you want. And see what 
they'll look like, right on the 
screen. To see how complex your 
reports can be, take a close look 
at the example at the end of 
this page. 

Finally, you can tie it all to- 
gether with Application EXPRESS. 
First, you design your own multi- 
level system of menus. Your first 
menu level might look like this: 


‘Aunt Setty’s Sales Reporting System 


{1) Enter Sales Data 
(2) Eat Sales Data 


(5) Print Daily Sates Report 
{4) Pile Processing 
3) Gat 





For each menu choice, you assign 
an action. For example, to define 


Date 6725/86 









[_tranaacton date #72566 | 


[ customer numer 665 | 
Rame Speedy Shopper Inc 
Aeacess 8092 inevatrai Way 
Chy State 2p Bryden New York 1508S 
Prene 800-553 0661 





Steck” Brand Ow Pree  Ctended Price] 
207 BakeA BatchCookes | 9S 200 188.00 
son Peanut Butter Crunch = t00. 23000 
919 Double Much Brownies 150 Er) 74250 


A data entry screen designed without 
programming, using Forms EXPRESS. 


menu choice #3, choose the action 
“PRINT? select the report you 
just created in Reports EXPRESS, 
and specify the appropriate data 
sorting and selection criteria. 
Then Application EXPRESS auto- 
matically writes the program code. 
Which means you've just 
created a very sophisticated pro- 
gram to deliver the full power of 
your DBMS. And you've done it all 
without learning how to program. 
From this point on, every time you 
want to runa report, all you do is 
choose item #3. With one simple 
keystroke, you've got it. 


R:BASE SYSTEM V. 
IT GIVES 
PROGRAMMERS A 
POWERFUL 
ENVIRONMENT. 


If you're an experienced pro- 
grammer, you can use R:BASE 
System V to tackle the most 
demanding applications. You can 
use Application EXPRESS to 
create prototypes faster than with 
any other microcomputer- 
based DBMS. 

There's a high-level proce- 
dural language, and a file of 
relational operators that can lever- 
age up to 80 tables, all of which 
can be open at once. While you're 
racing along, a data dictionary 


DBMS PROGRAMS 
RFUL DBMS PAIN 


keeps track of the action. 


Automatically, 
For demanding analyses, 


there's a set of 70 math, statistical, 

financial, scientific, and string 
manipulation functions. You also 
get more capacity for your data. 
Comprehensive menu-driven 
import/export capabilities. Super- 
ior relational power. And much, 
much more. 


THE MOST POWERFUL 
DBMS FOR ONE USER 
OR A WHOLE 
NETWORK— ALL IN 

ONE PACKAGE. 

In addition to its standalone 
personal computing power, 
R:BASE System V has all the fea- 
tures you need to share data ona 
local area network (LAN) built 
right in. When you're ready to 

network—now or later— this is 

the only DBMS package you'll 
ever need. And no matter how 
many users you add, you'll never 
have any growing pains. Because 
an unlimited number of users, 
attached to a LAN, can access 
R:BASE System V. 


SEE FOR YOURSELF: 
$15.95. 


We're confident you'll find 
R:BASE System V the shortest 
distance to your data management 
solution. Visit your computer 
dealer for a trial run. Or, if you 
prefer, we'll send you a Trial Pack 
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for only $15.95, plus shipping. It's 
a fully pee row-limited 
version of R:BASE System V. Just 
call 1-800-547-4000, Dept. 974 
In Oregon or outside the US., call 
1-503-684-3000, Dept. 974 
What if you already own 
R:BASE 5000? If you bought your 
copy before June 30, 1986, you 
can trade it for the full power of 
R:BASE System V. For only $99. 
(Offer expires January 31, 1987.) 
Just give usa call at 
1-800-248-2001. Outside the 
US., call 1-206-885-2000. 


NEW R-BASE SYSTEM V 


Trademarks/Owners Microrim, FROM MICRORIM 


R BASE/Microrim, Inc , IBM/International 
Business Machines, Inc. ©1986 Micronm, Inc 
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A program to print this report daily, 
with a one-keystroke menu pick, 
was developed without program- 
ming using R:BASE System V's 
EXPRESS Technology. Whether 


you know how to program or not, 
R:BASE System V is the shortest 
distance to your data management 


solution. 
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for a moribund product. Rumors are flying 
that Microsoft Windows will largely be- 
come the DOS user interface of the future. 
But Windows on 8088 machines runs like a 
chocolate turtle (a fact Microsoft more or 





BY JIM FORNEY 


After years of slaving over hot 
circuitry, my faithful, overloaded IBM 
PC is running at least 15 degrees cooler 
these days thanks to an add-on cooling 
fancalled Turbo-C ool from PC Cooling 
Systems. Turbo-Cool (formerly known 
as “Silencer, model HP”) bolts onto the 
back of the PC over the power supply’s 
exhaust grill, drawing up to 100 percent 
more air through the unit. 

Prior to installing the Turbo-Cool, I 
measured a 30-degree temperature rise 
above ambient room temperature with 
a temperature probe positioned just 
above the motherboard and tucked in 
between two expansion boards. With 
Turbo-Cool installed and the temp- 
erature probe in the same location, the 
Ha pla rise was cut exactly in 
half—a mere 15 degrees hotter than my 
room—and the top of the PC’s cabinet 
was significantly cooler to the touch at 
the hottest point (just above the location 
of the probe). Although “Silencer”—the 
name under which it was originally 
marketed—was a misnomer, Turbo- 
Cool’s fan is much quieter than IBM’s 
built-in cooling fan. In fact, there is no 
significant increase in the noise level 
with Turbo-Cool running. 

Installation couldn't be easier, as it 
does not require going inside your 
computer at all. To install Turbo-Cool 
ona PC or XT, all you have to do is 
remove four screws from the back panel 
that secure the power supply in place. 
Then you simply attach the fan unit by 
inserting the longer screws supplied 
with it back into the same holes. The 
Turbo-Cool unit is just 3 inches thick 
and adds that much to the depth of a PC 


4s REVIEWS IN BRIEF 


Turbo-Cool: Keeping 
PC from Overboiling 





VIEWPOINTS 


less admits with its Windows-engine accel- 
erator board) and not at all on mono- 
chrome cards. Denied access to the slow, 
big. casicr-to-use programs that will cven- 
tually become standard on 386 machines, 
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when installed, but in terms of required 
clearance behind the CPU, it doesn’t 
add much beyond what you would 
normally leave to prevent kinking all 
those connecting cables anyway. 

The fan is supplied with a “Y” power 
cable, one end of which plugs into the 
monitor outlet on the back of the 
computer so that Turbo-Cool turns on 
automatically when you start your 
system. The other end of the Y has a 
monitor receptacle similar to the one 
that the fan has taken, so none of the 
original functionality is lost. 

I've overheated my computer more 
than once, especially in hot weather. 
Heat can be a major problem and can 
cause all manner of strange things to 
happen, as wellas shortening the lifespan 
of all those expensive plug-in boards 
and gizmos you've added to your system. 
This looks like it’s about as slick a way 
to keep the bugs away ona hot night as 
any I’ve seen. a 



























Turbo-Cool 

PC Cooling Systems 

Bonsall, CA 92003-0518 

(619) 723-9513 

Price: $69.95 (PC or XT) 
$79.95 (AT) 

Terms: VISA/ MC/COD/ PO's 
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CIRCLE 825 ON READER SERVICE CARD 


8088 boxcs could become what 8-bit 
CP/M computers are today: not obsolete, 
exactly—just crippled. 

Price isn’t solely a low-end consider- 
ation. 1BM will undoubtedly ask top dollar 
for its hot new machine. It'll get it, too, un- 
til clone makers come up with compatible 
models—if, given a proprietary operating 
system, they actually can. 

So the price mystery adds its own form 
of inertia to The Permanent Interim. If you 
know IBM's 386 machines will cost 
$10,000 for the foreseeable future, you 
may just say the hell with "em and go out 
and buy half-a-dozen AT clones instead. 
But if a 386 machine will cost $50 more 
than today’s AT, you'd have to be a fool 
not to wait. For now, you can’t be blamed 
for sitting on your wallet. 


CORPORATE SECRETS The main 


cause of The Permanent Interim is lack of | 


information. and the main cause of that 
lack is corporate secrecy. Sure, some 
heavy hitters get to see new stuff under 
nondisclosure agreements, and some of 
the information leaks out. But by and 
large, IBM keeps secrets at least as well as 
our armed services—to the detriment of 
the microcomputer business and industry 
in general. 

IBM uses its announcement policy as a 
tactical weapon—a preemptive strike 
here, a late but powerful barrage there. 
Now and then, as with its networking an- 
nouncements, it hints selectively at future 
plans. Most of the time it’s *‘no com- 
ment.”” 

What we don’t know can’t hurt our 
friends at IBM—they figure you'll pay 


them now or pay them later. But it can and 


does hurt the rest of us. Software develop- 
ment stalls while devclopers wait for IBM 
to get its act together. Buyers fidget while 
they await the forthcoming model. Every- 


body keeps looking over his shoulder for 


The Beast in Blue. 

Has any other industry ever worked this 
way? True, car manufacturers got away 
with planned obsolescence for years—un- 
til Japan and the Middle East helped cus- 
tomers wise up. But The Permanent Inter- 
im seems different. It appears to be part of 
Ihe juggernaut cailed technology. There’s 
nothing planned about it. 

Or am I being absurdly naive? at 
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Doesnt your IBM PC deserve IBM service? 


You chose an IBM Personal Computer for 
lots of good reasons. And now that you depend 
on it to help keep your office running smoothly. 
doesn’t it make sense to help protect your 
investment with blue chip service from IBM? 

No matter what IBM PC you have, blue 
chip service is more than just expert repair. 

Blue chip service offers the choice of ser- 
vice that’s right for you at the price that’s right 
for you. It means we'll exchange your monitor, 
for example, at your place or at any of our 
Service/Exchange Centers. 

And blue chip service means a lot of things 
you don’t see. Quality. Speed. Commitment. 
And IBM experience. Every year IBM invests 


many hours of training to keep its service repre- 


sentatives current on technologies that never 
stand still. 


As an 1BM customer you deserve blue chip 
service. It’s the best thing you can do for your 
IBM Personal Computer. 

For more information. use the coupon or 
call 1800 IBM-2 168, Ext. PH. and ask 
for the Service/Exchange 
Maintenance Department. 





| 1BM Direct 

| Service/Exchange Maintenance Dept. 
| One Culver Rd. 

| Dayton. NJ 08810 


| Ci Please send me more information on IBM PC service. 
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| Each Hard DiskCard comes com- 
plete with everything you need, in- 
Stalls in minutes, boots off the hard 
| disk, has a programmable inter- 
leave factor of up to I-to-1, °** and 
has plated media. You can add it to 
an existing hard disk and, for an ex- 
| tra $95, have both disks act as one. 


Easy Installation 


If you’re someone who hates read- 
ing installation manuals or who 
gets intimidated installing internal 
| disk drives, one of the Express 
Hard DiskCards™ is for you. Sim- 
ply insert it inside your IBM®PC, 
XT, AT or compatible, like any 


Complete Systems High Performance 


Express Hard DiskCards give you 
from 20 to 60 megabytes of rigid 
disk storage. and something more. 
The controller comes with a pro- 
grammiable interleave factor of up 
to 1-to-1, which means that you re- 
trieve data up to 6 times faster than 
the PC XT which has a 6-to-1 inter- 
leave controller. 


The Express Hard DiskCards, with 
an average access speed of 60 msec, 
gives you—in addition to that extra 
speed—head retraction. Before 
you start thinking you've just got to 


other add-on card. have head retraction, you should 
Models 
Features 20AT** 2080 2060 wo 


Capacity formatted 20.05MB = 20.00MB 20.05MB 30MB 


60 


know that the 80 msec Express 
Hard DiskCards are rated at 50 g's 
power off and 10 g's power on. Fur- 
thermore, our 80 msec Hard 
DiskCards, like all Express Hard 
DiskCards, have plated media. 
Most hard disks-on-a-card have 
iron oxide (it looks and acts like 
rust), which means if the head hits 
the iron oxide, it will gouge out me- 
dia and your data along with it. 
Plated media, on the other hand, 
looks like a car's chrome bumper. 
If the head hits, it will cause little 
or no damage. That's why Express 
offers drives with high g tolerances. 

All of the benefits of our 80 msec 
drives aside, you may want to get 
our 60 msec drive just for the extra 
speed. But in addition to increased 


4080 6060 


30.083MB -40.00MB_60.16MB 


| Transfer rate SMbits/sec* SMbits/sec SMbits/sec 7.5Mbits/sec 7.5Mbits/sec SMbits/sec 7. 5Mbits/sec 
Avg. access time  @()msec 80msec 60msec 80msec 60msec 80msec 60 msec 
Slots 14g 1% 1% 1% 1% a 2 
Media Plated Plated Plated Plated Plated Plated Plated 
Warranty 1 year 90 days 1 year lz years 2 years 2years 2 years 
Head lifter automatic manuat automatic manual automatic manual automatic 
Price $449 $495 $595 $695 $795 $995 $1,095 
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access speed, you'll be getting au- 
tomatic head retraction. 


50 percent faster 


Our 30 and 60 megabyte Hard 
DiskCards give you more storage 
space, but in addition, they also 
give you a transfer rate of 7.5 me- 
gabits per second—a full 50 per- 
cent faster than an IBM XT or AT 
hard disk. Faster speed is impor- 
tant, and becomes more so if you 
want to combine disks. 


One File, Two Disks 


With Express Systems’ new Coa- 
lesce™ Software. you can add our 
20 or 30 megabyte Hard Disk- 
Card™ to your existing hard disk. 
They will both work together as 
though they were one disk—up to 
144 megabytes worth. 

Coalesce not only merges the 
two hard disks together, it bypasses 
the DOS barrier of 32 megabytes. 
That means that if you already own 
a 114 megabyte hard disk, you can 
add our 30 megabyte Hard Disk- 
Card and have a total of 144 mega- 
bytes as a single file! 

However, if you don't have a 
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hard disk now and want 40 or 60 
megabytes of hard disk storage, 
then our Express Double Disk- 
Card™ comes with two hard disks. 
You can use one disk to back up the 
other with our automatic backup 
software Auto DiskSave" or for an 
extra $95, you can buy Coalesce 
and have both disks work as one. 


Free backup program 


Alt Express Hard DiskCards are 
available with a free backup pro- 
gram, DS Backup.™ This easy and 
convenient program—a $69.95 
value—makes backing up simple 
and fast. And to receive it, all you 
have to do is ask for it when you 
order, 


AT Backup DiskCard™ 


How would you like to know that 
your IBM AT’s hard disk is always 
backed up without having to think 
about it. With Express Systems’ 
AT Backup DiskCard™ you can 
have 20 megabytes of hard disk 
backup on a card without taking up 
valuable front pancl space. The AT 
Backup DiskCard comes with 
auto DiskSave software, so you 

















#with any purchase of PC or PC XT replacement 


can backup by date, time, archive 
bit (since you last used a file), by 
subdirectory, file name or groups 
of files, or any name combination 
using DOS wild cards. Further- 
more, you can schedule your 
backup for anytime you return to 
DOS, or at specific times. 

If you're worried about 20 me- 
gabytes not being enough space, 
we inelude Express Systems file 
compression software, File Com- 
pactor,™ which compress binary 
files 30-35 percent, text files 40-50 
percent. and data base files up to 90 
percent of their original space. 
And not only will you not have to 
think about backing up your files, 
the AT Backup DiskCard will do it 
file-by-file at the rate of 3 mega- 
bytes per minute. 


Compatibility 

The Express Hard DiskCard is 
compatible with most IBM PC or 
XT compatible computers, includ- 
ing but not limited to, all Leading 
Edge®, all Compag® computers. 
AT&T 6300, Sperry, Zenith, 
Epson, and most others. And all of 
the cards can work with the IBM 
PC's 65 watt power supply. 


‘IBM 


Upgradable 


If you already own an Express 
Systems Hard DiskCard, you can 
upgrade to any of our larger Hard 
DiskCards. Call for details. 


The Express Hard DiskCard 
comes with a 90 days to two year 
warranty, depending on the model. 


Quick Delivery 


Order today and you'll receive 
your Hard DiskCard by Federal 
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Complete Hard Disk Kits—(all transfer rates 5 Mbits/sec) 


rommeties Pc 

aga or 
areas Haight es aguas Comments PC/XT AT 
10 Ge no 85 msec Low power $ 295 N/A 

5 2! Ys yes 85 msec Low power Call Call 
32 Full = no 3msee CDC WREN II drive $1,295 $1,195 
72 Full no 25msec Ideal AT drive for LAN $1,795 $1,695 
144 Full no 30msec 2 72MB drives as one volume + $3,395 
Removable Hard Disk 
10 ~ yes 90 msec 5 Mbits/s $1,095 $1.095 
Ta items and S ‘ 

AE et a 6 om Tanster PC orPC/XT AT 

Formatted Storage Capacity Haight Rate {k sec) 
60 Mbytes Ys RY $ 795 $ 795 
60 Mbytes Subsystem 88 $ 1,045 $ 1.045 
21 Mbytes (unformatted) Start/stop Subsystem 24 $ 445 $45 
26 Mbytes Floppy Tape” Subsystem 31 $ 695 $ 695 
Controllers 


All of our hard disk and tape controllers arc av vilable separately. Please call for prices. 
Subsystem Chassis* 
Any of our disk or tape units are available in an external subsystem for an additional 
$250.00, You can mix & match any of our % high hard disks or tape drives together or 
add any single full height hard disk. 
Power Supply 

==) 150 Watt Power supply 


$75.004 


Express® The next day or the day 
after—you decide. 

For the best buy in a convenient, 
easy to install hard disk, call 
Express Systems. 


a, @ TF] ©) 


*Uses IBM AT or compatible 
controller. 

** Available only for Ihe IBM AT or 
compatible. 

°**For IBM AT and compatibles, the 
interleave factor is dependent on its 
controller. 

§Takes up 1% slots and works beside 
any % slot board such as floppy 
controller. 


CIE NMHaAIME 
Call Toll Free 1-800-341-7549 Ext. 3500 
In Hinois, call (312) 882-7733 Ext. 3500 


Express Systems, Inc., 1254 Remington, Schaumburg. IL 60195 
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How Does One Air Express 


Office Send Another 


Air Express Office a List of What's Coming? 


Next time you have a lengthy message to send cross 
country, load it into your computer instead of o plone. It's o 
lot faster. 

Our Crosstolk softwore ond o modem can make it possible 
for your PC to communicate olmost 
Instantly with almost any other com- 
puter in the word, over ordinary 
phone lines. 


: RU ADIALIN 


a 10-page report, on inventary list, ar onything else 
you'd like to have in someone else's hands right naw. You 
can speed the way you do business, na matter where 
you do business. 

Crosstolk facilitotes communication among different 


computer brands, operating systems, ond modems. It even 
makes it possible for your PC to become o smart remote ter- 
minal to almast ony diol-up computer — your company 
mainframe, for exomple, or on information utility such as 
CompuServe. 

Because Crosstalk is so easy for 
beginners to use ond so versatile for 
experts, it's become the most popular 
microcomputer communications 
program ovoilobie. Ask your dealer, or send for 


our brochure. 


5 1000 Holcomb Woods Porkway / Roswell, Georgia 30076 
iM CI © STU | CROSSTALK so segatered trademomh of Mecrostut! ine 
Compbeve HGR Block 


ba Semoemark of 
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VIEWPOINTS 


IS DESKTOP 
PUBLISHING FIT 
TO PRINT? 


PC-based desktop publishing may become a reality someday, but on the current crop 
of low-cost laser printers, it’s a bad joke. 


hat if. . . Hewlett-Packard 
\ N stopped pretending that the La- 
serJet Plus is designed for desk- 

| top publishing? 

Warning: If you happen to have a Hew- 
lett-Packard LaserJet Plus or any one of 
that ilk of low-cost laser printers, don’t go 
near a Macintosh connected to an Apple 
LaserWriter. You'll be corrupted forever. 

I'm not just saying that because the 
$6,000 LaserWriter is a swift piece of 
hardware, which it is. I'm saying that be- 
cause the industry is in the process of foist- 
ing a giant fraud on PC users that goes by 
the name of desktop publishing. However 
good the next generation of DOS desktop 
publishing software is (they'll be evaluated 
in detail in PC Magazine in December), 
desktop publishing with a LaserJet Plus 
printer is a travesty for any but the most 
technically sophisticated and motivated 
users. 

Hewlett-Packard introduced its original 
LaserJet printer in 1984 as a high-quality, 
fast, quiet (and expensive) replacement for 
daisy wheel printers. The thing cost about 
$3,000 at street prices, but it produced 
marvelous-looking letters and was easy to 
share among users on a network. It also 
sold like crazy: something more than 
150,000 in the last 2 years, giving HP 
about an 80 percent share of the laser print- 
er market. 

Then Apple Computer entered the mar- 
ket early in 1985 with its LaserWriter 
printer with built-in type fonts, a page-de- 
scription language called Postscript, and a 
hefty $7,000 price tag. Apple also sold a 
lot of LaserWriters, more than 30,000 at 





last count. More important, the Laser- 
Writer combined with a Macintosh and a 
program called Pagemaker created a new 
application for personal computers: desk- 
top publishing. 

Now the industry is abuzz about desk- 
top publishing. Software developers have 
more than two dozen page composition 
programs in the works or on the market; 
word processing developers all claim that 
their products ‘tdo desktop publishing’; 
and printer manufacturers are going nuts 
trying to rush new laser printers onto the 
market. 


TYPESET OR PRINTED? The essence 
of the desktop publishing fraud is ex- 
pressed in these new printers. The basic 
promise of laser printers is that they can 
produce printed material that looks typeset 
tothe untrained eye. Whether you're print- 
ing a basic business letter, a simple 12- 
page newsletter, or a 200-page book, a la- 


fe’ a of 
Rrra) > 








ser printer can make a document look like 
you spent a lot more money producing it 
than you actually did. 

The term desktop publishing implies 


that you can produce a document that, ata | 
minimum, contains mixed type styles in | 


mixed sizes (say, Times Roman light, 
bold, and italic in 10 or 12 point and Hel- 
vetica bold in 24 or 30 point), lines and 
boxes, and perhaps a simple bar chart or 
graphic design. On a Macintosh and 
LaserWriter, text fonts and graphics are 
built into the system files. So you merely 
format the document on-screen, pull down 
the file menu, and print. Should you want 


to use a font that isn’t in the standard sys- | 


tem file, the computer will search your 
disk for the font and download it automati- 
cally to the printer. If the computer can’t 
find the right font, it will make an educated 
guess and substitute another. 

However, coaxing a LaserJet-class 
printer (which includes any printer that's 
priced between $2,000 and $4,500, cover- 
ing everything from the QMS KISS to the 
AST TurboLaser) to produce such a docu- 
ment is not as simple as the industry would 
have you believe. 


WASTINGTIME Ona PC witha Laser- 
Jet, the ability to format a document on- 
screen and match it to your printed output 
will depend on how much planning you've 
done for your document and how capable 
the composition program is. With a Laser- 
Jet Plus (mainly distinguished from the 
original LaserJet by having enough addi- 
tional RAM to allow you to download 
fonts), the appropriate fonts must be 
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downloaded belore you attempt to print 
your document, which means that you 
must quit tbe composition or word pro- 
cessing program, use a utility program to 
download the Iont Tiles to the printer, and 


VIEWPOENTS 


retum to the main application (a process 
that will take about 25 minutes). If you de- 
cide you want to use a different font, you 
must repeat the process. Even then, you 
still must have a monitor with enough reso- 
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COMPLETE 
COMPATABLES 


DL-XT 


$ 999.95 


DL-XT TURBO $1059.95 


DL-AT 8 mhz 


$1899.95 


DL-AT10mhz $2399.95 


ALL SYSTEMS INCLUDE 
256K RAM (512K on AT) ¢ 21 MEG HARD DRIVE 


FLOPPY DISK DRIVE @ PA 


LLEL PORT ¢ SERIAL PORT 


CLOCK-CALENDAR ¢ KEYBOARD ¢ GAME PORT(XT ONLY) 


MONOCHROME MONITOR ANO VIOEO CARO 


EGA SUB-SYSTEM $639.95 


FOR EGA WITH SYSTEM add $490.00 


21 MEG XT HARD DRIVE SUB-SYSTEM 
360K 1/2 HT. FLOPPY DRIVE 


$385.00 
$ 85.00 


OTHER SYSTEM CONFIGURATIONS AND ITEMS AVAILABLE 


x. 


*CALL FOR BEST PRICE *::*::* 


DEALERS WELCOME 


DATA-LITE SYSTEMS 


PO BOX 1350 SIMI VALLEY, CA 93062 


805-527-6465 
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| 
lution to aceurately display what you will 
get, or face wasting time experimenting 
with printouts. 


GREAT FOR LETTERS Don't get me 
wrong. The LaserJet is a wonderful device 
for producing business correspondence. If 
all you want to do is print beautiful letters, 
memorandums, or reports in one basic 
type stylc with no graphic elements, a ba- 
sic LaserJet with the right cartridge is right 
on target: fast, quiet, flexible. But the La- 
serJet, even one with more memory, was 
never designed for the kind of page com- 
position tasks that have come to be associ- 
ated with the term desktop publishing. 








« Manufacturers have 
done a miserable job of 
learning why users buy | 
laser printers. What 

users are screaming for 

is a product that is 


_ more capable. 





Worse, the printer manufacturers that 
want to compete with Hewlett-Paekard 
have done a miserable job of learning why 
users buy laser printers. The printer mak- 
ers are putting out products that work fast- 
er (“Our printer can do 12 pages per min- 
ute!"') or longer (‘‘Our printer has a duty 
eyele of 20,000 pages per month!"*) or 
eheaper (**Our printer only costs 
$1,995!""). But what users are screaming 
for is a produet that is more capable, has 
more built-in fonts, and is supported by | 
more-capable applications software. 

Over the next 6 months, ads, books, 
and magazine articles will extol the virtues 
of desktop publishing with the LaserJet 
Plus, but they probably won't tell you that 
you have to become an expert typesetter in 
order to do what they say you cun. It's 
nearly eriminal to lead people into the kind 
of frustration they will inevitably experi- 
enee as a result of this fraud. ‘a 
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$2000? 
A at-) ane Moyome DE-Taal-Yo Malte lal: 


Why should a CAD package cost more than a Word 
Processor? It shouldn't! Lots of people ask how we can 
offer a CAD system as good as ProDesign II at a price as 
low as $299. It’s easy. A PC Software Package does not 
cost $2000 to manufacture. It doesn't even cost $200. It 
makes us ask the questions, “Why do comparable CAD 
packages cost $2000 and more?” "What makes a CAD 
package cost more than a Word Processor?” 

ProDesign || doesn't. ProDesign II is the complete 
CAD package you get for $299. With ProDesign II, you 
get such advanced features as Auto Dimensioning, Area 
Fill, Fillets, Mirroring, Isometrics, Curve Fitting, Object 
Snap, Attributes, Drawing Merge, and many, many more. 
Features once available only for $2000 or more. Features 
you get at no extra charge with ProDesign II. 

But there is another, very important reason you 
should get ProDesign II. ProDesign Il is very unique 
among CAD packages. It 1s easy to learn and use. When 
we call ProDesign Il “The Easy To Use CAD System”, 
we're not joking. You will be productive with ProDesign II 
in an hour or two instead of a week or two. 

What else does ProDesign Il offer? Compatibility. 
Compatibility with over 100 printers. Compatibility with 


over 50 plotters. Compatibility with most graphics adapt- 
ers, digitizing tablets, and mice. Compatibility with most 
display adapters. Compatibility with any software thatcan 
produce HP plotter commands. Compatibility with main- 
frame CAD systems {IGES}. All at no extra charge! (You 
can also get an AutoCAD Interchange Utility for $99 that 
converts drawings to or from the AutoCAD format.) 

What additional hardware do you need? None! An 
IBM PC compatible and 512K RAM are all you need. 
ProDesign II produces high resolution drawings on your 
dot matrix printer - better than .005° resolution on an 
IBM/Epson compatible printer. And you don't have to get 
@ mouse or digitizing tablet. ProDesign II is designed for 
easy and efficient keyboard use. You won't even need a 
math coprocessor, although it is supported. From a small 
drawing on a dot matrix printer to an E-Size drawing ona 
large plotter, ProDesign II is the one to use! 


ProDesign I! — Affordable, Compatibla, and Usable! 


Where do you get it? See your local dealer or contact: 
American Small Business Computers 
118 South Mill Straet 
Pryor, OK 74361 


918/825-4844 TELEX 9102400302 





PRODESIGN II — ONLY $299! 
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THE 
31000000 
SWITCH IS ON! 


SHARE THE EXCITEMENT! 


Frustrated by the limitations of your current 
software? Try KnowledgeMan/2, the “Friendly 
Superpower.’ We think you'll be so excited by 
its power and flexibility you'll never go back to 
your present dead-end software. In fact, if you let 
us know why you prefer KnowledgeMan/2, you 
could be a winner in our “$1,000,000 Switch!” 


From accounting to manufacturing to sales, 
KnowledgeMan/2 is a data base management 
system providing familiar business computing 
features in one highly-fused software package: 


OD Extensive relational data base management 

O Spreadsheet features 

0 Spur-of-the-moment inquiries 

OD Forms management 

D Statistical analysis 

O Data security 

© Programming language and much more 
Enhance your business presentations and com- 

munications with fully-integrated options for color 

graphics, text processing, forms painting, report 

generation, remote communications, mouse pro- 


cessing, natural language processing, and others. 
Versions for local area networks are also available. 


For the beginner, KnowledgeMan/2 has our 
extensive menu system with supporting help 
screens and easy-to-use documentation. The 
experienced user may turn off the menus to use 
KnowledgeMan/2’s power through its time-saving 
command language or procedural language. Every- 
one can use the optional natural language features 
to ask for information in plain English. 


For details on how you can enter “The $1,000,000 
Switch,” see your local dealer or write or call: 
mdbs/Marketing and Sales/P.O. Box 248/Lafayette, 
IN 47902; 317/463-2581. 
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Our Most Important 
Product 








Your Peace Of Mind 


Your time is best spent taking care of your business. You don’t 


need hassles like worrying about which add-on components 1 


will or won’t work with your existing equipment, who to sc 
contact for answers toyoursoftware or equipment 


application questions, where to get training for your 
staff and so forth. 


You need a professional organization that can provide you 
with exactly the right equipment for your needs — equipment 
like the powerful single- and multi-user microcomputers from 
AT&T and other leading manufacturers. You need an organi- 
zation that has the right software available to suit your needs, 
from the best-selling pre-packaged application packages to 
custom-designed programs for your special requirements. 
You need an organization that can provide you with training 
and support for your staff and top-notch technical support 
and service for your equipment. 


— 
——= 
— 
———— 
——=—= 
—_—_—_— 
—— 
—= 
=~ 
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An Authonzed Value Added Reseller of AT&T 





We're consummate computer professionals—we have the 


answers and we provide the solutions, so you don’t have to CONCEPTS WV COMPUTER TECHIVOQLOGY Mc. 
trouble yourself. You need peace of mind, and that’s what we ON AE RT Oe! 
deliver at CCT. And we include it free with everything we sell. (209 F7O5000 
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PAUL M. STAFFORD 


Should IBM be worried 
that PCs have indeed 
become a “‘commodity’’ ? 
Many low-cost compatibles 
have flooded the low end 
of the market, but 
performance and the 
quality of design and 
construction do not, in 
many cases, measure up 
to the high standards 
set by IBM. 
















The 


heapest 


PCs 
Ever 


rices on IBM PC- and XT-compatible personal computers 
are dropping fast, and the bottom is nowhere in sight. The original 
IBM PC, with 48K bytes of RAM and no monitor, sold for 
$2,235; with the most recent price cuts, this model, with one disk 
drive and 256K bytes of memory, lists for $1,445 and can be had 
for about 30 percent less on the street. So when PC Magazine dis- 
covered a wealth of compatibles with price tags under $1 ,0O0O— 
which in some cases even included a monitor and hard disk—the 
staff in PC Magazine Labs could no longer resist the temptation to 
find out just what buyers would get for their money. 

Low-cost compatibles make no advances in technology—no 
AT speed, no EGA color, no expanded RAM—in fact, they offer 
nothing that hasn’t been available for a long time. Their single dis- 
tinguishing feature is price. Even their names are prosaic: four of 
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the machines are called ‘Turbo XT,"’ and 
one of them is simply labeled the “‘PC 
Clone.’’ However, where PCs are con- 
cerned, ‘‘low cost’’ still means a fairly sig- 
nificant outlay. A computer that costs 
$1,000 and breaks the next day or does not 
meet your performance needs is a waste of 
$1,000. 





THE ASSEMBLED PC _ In “*Cost-Con- 
scious Computing’’ (PC Magazine, Vol- 
ume 4 Number 21), the machines re- 
viewed were fully PC compatible and cost 
less than $2,000. At the time, six machines 
met these criteria. Less than a year later, 
with the maximum price cut in half, the 
Labs staff tested three times as many ma- 
chines. It doesn’t take a mathematician to 
understand the equation: as the prices for 
PC compatibles approach rock bottom, ev- 
ery day more and more vendors are trying 
to get in on the act. 

How can so many mail-order houses of- 
fer their own inexpensive versions of the 
pride of IBM? They buy their components 
COMPUTER the same way they sell them: through mail 
order. The components that make up a 
low-cost PC compatible are as easy to find 

as the distributors’ advertisements in the 
| | | | | | | | | | | | | | | | | | nearest computer-dealer trade magazine. 

The latest issue of one of the biggest dealer 
weeklies revealed some incredible prices 
for the guts of a pretty powerful computer 
system. For example, an XT-style 
motherboard slotted for 640K bytes of 
RAM (with OK bytes on board) goes for 
$99 in single quantities. That includes a 
‘‘compatible, noninfringing BIOS."’ A 
fliptop case runs about $30; add $75 for a 
150-watt power supply, $55 to $65 for a 
keyboard (depending on whether you want 
PC- or AT-style), about $120 for a 360K- 
byte floppy disk drive and controller, and 
you’re in business. The RAM chips add an 
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All of the "cheap PCs" tested look virtually the same, with only the most minor variations on the 
IBM theme. The minimal, visual differences among them include drive configuration, monitor 
type, and such features as status lights. AT-style keyholes, keyboard layout, and, of course, the 
logos. The actual configuration and quality of components vary from manufacturer to 
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PC's Limited Turbo XT 
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manufacturer, One company's base price may include a hard disk while another's doesn't even 
include the monitor, so ‘cheap * is sometimes deceptive. And when it comes to performance, 12 of 
the 18 pictured here operate in both standard and turbo modes, which means that they dramatically 
outperform the 1BM PC-XT (see the accompanying benchmark-test results). 
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a THE CHEAPEST PCs EVER 


THE FIRST PC 


The original 1981 PC cost a bundle for a 


lot less machine. 


eading aprice list for IBM’s first PC 

is like listening to Grandpa describe 
his Model T, but only if the Model T had 
been priced like a Maserati. Has it really 
been only 5 years since that day in Au- 
gust 198] when the first PC was intro- 
duced to the marketplace? 

The first true PC, complete with 48K 
bytes of RAM and one |60K-byte floppy 
disk drive, sold for $2,235. There were 
plenty of options to improve the ma- 
chine’s performance, of course. A 
monochrome monitor for $345 was an 
essential accessory, as was a second disk 
drive for $570. Those items purchased 
today may set you back $89 and $85, re- 
spectively. 

If 48K bytes wasn’t enough memory, 
64K-byte expansion cards were available 
for $540 each. Today you can probably ‘ 
find nine-packs of 256K-byte cards, over 





insignificant amount to the total cost (“‘We | 
buy "em by the pound,”’ one dealer joked), 
so for a parts bill of less than $400—and 
that’s based on single quantities—a dealer 
can put together the basics of a 640K PC 
system. 

PC Labs’ results confirm that the low- | 
cost compatibles are being assembled | 
more than they are being manufactured. | 
Out of the 19 machines tested, 4 (the Infor- | 
mation and Technology Systems (ITS), 
PC’s Limited, Apparat, and Northeastern 
Software units) had the same 
motherboard—something called the 
XTurbo Board. Most of the motherboards 
carried the ‘*Made in Taiwan’’ legend, and 
three—the WIN Labs XT Compatible, the 
DLXT Turbo 640, and the Baby Micro 
XT—had ROM BIOSs dated October 16, 
1984 (a very good vintage for BIOSs, no 
doubt). 

The bottom line is that anybody with a 
few dollars in capital, a mailing address, 
and a garage can put together a machine, 
sell it for less than $1 ,000, and still make a 
substantial margin. In fact, the cost of a 
system built around one of these low-cost 


2,300K in all, for $80. The mathematics: 
from $8.43 to $.35 per kilobyte. 

A display and printer adapter card, 
about $150 today, cost $335 way back 
then, bringing the grand total for a fully 
equipped PC that couldn't come close to 
one of today’s IBMs in performance to 
something approaching $8,300 (assum- 
ing it would be possible to expand mem- 
ory in that machine to 640K). 

By the way, that original $2,235 PC 
now comes equipped with 256K RAM 
and a 360K disk drive. It can be yours for 
$1,445, but keep an eye on the price; it 
may come down again. The recent entry 
of Tandon Corp. into the cheap-PC wars 
and the ever-growing market presence of 
numerous PC clones has forced IBM to 
rethink its competitive strategy at the low 
end of the PC market. 

—Don Willmott 


motherboards is liable to be mostly made 
up of what you spend on peripherals: mon- 
itor, disk drives, and other exotica. 


ON THE JOB (MARKET) =A somewhat 


| smaller source of cheap PCs is the so- 


called *‘job-lot’” market, where products 
that are no longer being actively marketed 
but remain in inventory find their way into 
the hands of dealers who sell on the basis 
of price alone and care not a whit for hav- 
ing the latest, greatest, or best-supported 
equipment. And with the IBM standard so 
deeply embedded in the market, these dis- 
continued machines are not a bad bargain 
at all, if they were made by reputable man- 
ufacturers in the first place. 


One example of a decent job-lot ma- 


chine is Advanced Computer Products’ 
Advanced XT/PC. Peel off the stick-on la- 
bel and—surprise!—it’s really a Xerox. 
It’s also a fairly humorous lesson in the 
history of the PC marketplace. Not a bad 
machine at all, the Advanced XT/PC suf- 
fers from a quirky interior design: color/ 
graphics is built in and works with the in- 
cluded monitor (also a Xerox), the three 





expansion slots, instead of accepting cards 
placed vertically into the bus, are fitted so 
that you must slide them in horizontally. 
This design not only makes cards a diffi- 
cult fit, but looks funny. You'd think abig, 
smart company like Xerox that should 
know better, would. Its mistakes, though, 
litter the same highway that other major 


a The bottom line is 
that anybody with a few 
dollars in capital, a 
mailing address, and 

a garage can put 
together a machine. 


computer players have traveled in attempts 
to translate minicomputer or mainframe 
success into the PC market. 

When you go to buy a low-cost compat- 
ible, you'll find that the machines differ in 
some important ways. The most notice- 


| able difference is the standard equipment 
| that the dealers include with them. Itis just 


as cheap and easy to include a faster ver- 
sion of the Intel 8088 CPU that IBM uses 
(such as the 8088-1 , 8088-2, or NEC V20) 
as it is to adhere to more-mundane PC 
standards. Twelve of the 18 units tested 
claim to be ‘‘turbo’’ machines, with clock 
speeds that you can switch between the 
standard 4.77 MHz and either 6.66, 7.33, 
7.77, or 8 MHz. 

When dealing with these bargains, 
though, remember that turbo is as turbo 
does: in some cases it is a state of mind and 
little else. The DLXT Turbo’s manual 
claims that you can switch from normal to 
high speed using the keyboard; actually, 
you have to go inside the machine and set 
jumpers to make the change. Nonetheless, 
any turbo machine will outperform a stan- 
dard IBM PC. (See accompanying bench- 
mark test results.) 


THE REAL COST What you'll pay in 
order to build a usable system from your 
base unit should also factor into your 
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WHAT'S A GIGABYTE? 


Suppose you color-in each small square on this page. There are 10,000 squares, 





GIGAfile™ comes with every CORE hard disk in excess of 32MB capacity 
so you don't have to partition the drive into logical volumes. Unless you want to. 
The DOS limitation of 32MB file size is no longer a barrier with GIGAfile™ and the 
higher capacity mass storage devices from CORE ee alee aan 
You can have files and/or directories as big as a full 
On files this big you could maintain a ni cay ate lead file with hundreds of 


jousands of names and addresses for a succ direct mail cam Physicians and Attomeys can 
now have detailed patient and client files el pe stored, thus pressure on hard-copy file space. 

Since no PC hard disk yet can store a Gigabyte, GIGAfile™ makes it possible to have your files 
expand across as many as eight physical storage devices. For example, yo can install two CORE 72MB High 
Performance hard disks in an IBM PC-AT or compatible and have one ai 144 MB file resident! Your sys- 
tem will see both drives as one device. And the CORE Drives su files under XENIX™ too. 

And as CORE's near-future mass-storage development yields even higher capacity devices, you'll be 
me your ai aby | for future storage growth. The time is rapidly approaching when multi megabyte 

eets an IMB, 300MB or even databases will be common. 

Song cea ass | Glad seabyi Argt thats Uke 100,000 denis the one above, each with 
10,000 squares, to give you an idea of just how ig a “Gig” is. One Billion Bytes. 1,000 Megabytes. 
1,000,000,000 Dat ioe information. GIGAfile™. 

So all us now. Leam more about how GIGAfile™ can help you avoid hardware obsolesence, 


take care of today's storage needs and ensure future capacity. 

Remember, you can only get GIGAfile™ with the 40, 56, SG and iy 

72MB high-performance from CORE. So why wait? 

You have mote to lose, and everything to save. Everything. SS bho 


© 1906 COME tnvermetional tac. XENON a cademark of Micemolt. lac Csyols® i a mpumored oredemuack of Binney & Seth tox GiGAlile a tonchermark of COME intearatnonal, rx. 
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(1) Advanced Computer Products’ Advanced XTIPC suffers from a 
| quirky interior design. To install cards in any of its three expansion 
slots, you have to slide them in horizontally. Not only does this 
arrangement look funny, but it makes for a difficult fit. 
(2) Some of the systems tested don't include monitors in the base price, 
and although the mail-order houses offer their own generic displays, 
these monitors are not always your best option. Screen quality is often 
poor. Like the Apparat Turbo PC, whose screen output is pictured 
above, many produce grainy text. You're better off springing for a 
higher-priced, name-brand display. 
(3) Peel off the label and surprise! Advanced Computer Products’ 
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Advanced XTIPC is a job-lot machine—actually a discontinued Xerox 
that found its way into the hands of a low-cost dealer. 

(4) The best of the ‘‘cheap PCs’' were characterized by boards that fit 
firmly and evenly into their slots, correctly aligned drives, and overall 
solid construction. Some units, like Data-Lite Systems’ DLXT Turbo 640 
pictured above, were so poorly made that it was impossible to fit 
standard PC cards into the slots. 

(5) Many of the keyboards on the cheap PCs, like that of the Apparat 
Turbo PC pictured above (top) have nonstandard layouts and a mushy 
feel. The best one is the PC’s Limited Turbo XT keyboard (bottom), 
although the ITS Turbo XT keyboard (middle) isn’t bad. 
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MINUTE?®MAN™ 
UNINTERRUPTIBLE POWER SUPPLIES 
— PROTECTION FROM — 

* BLACKOUTS * BROWNOUTS * SPIKES 
x INTERRUPTIONS * SURGES * EMI / RFI 


* Completely automatic operation 

* From 1 msec to 4 msec switching time 

* Audible and visual status Indicators 

© Models available from 250 Watts to 1,000 Watts 


* Substantiai dealer margins . 
* Order-ship same day 

* Toll free ordering 

* Nationai advertising program 
* Nationai show representation 


SEE US AT THE SHOWS 


COMDEX-LAS VEGAS PC EXPO CHICAGO 
November 10-14 October 7-9 


SUGGESTED RETAIL - DEALER INQUIRIES WELCOME 


MINUTE:)MAN 250 | MINUTE: MAN 300/ MINUTE? MAN 500 | MINUTE: MAN 1000 





250 Watts (120V) 300 Watts (120V) 500 Watts (1 20V) 1000 Watts (120V) 
STEPPED SQUAREWAVE SYNCHRONIZED SINEWAVE SYNC. STEPPED SQUAREWAVE SYNCHRONIZED SINEWAVE 
$359 $549 5699 $1399 

Suggested Retall Suggested Retall Suggested Retali Suggested Retali 
ULL. and C.S.A. Approved ULL. and C.S.A. Approved 


MINUTEMAN DISTRIBUTORS 


Computer Acceaeinive Detarep Pera Systeme SAFE/COM Inc ioe LB rae 
6892 B Soquel Ave P.0. Box $929 ot New York 412 Linda Circle. Suite 282 
Santa Cruz, CA 95062 Orlando, FL 32855 P.O. Box 388 Baton Rouge, LA 70806 Dallas, Texas 75244 
(408) 478-0881 (305) 843-5224 Belimore, New York 11710 (504) 928-7168 (21 4) 458-0644 
(800) 922.2587 (Calif. Only) | (800) 432-7042 (Florida Only) (718) 657-1818 Houston (713) 920-2733 


Currie Syetems Inc. Network Micro 
3089 Leeman Ferry Rd. Compucratt Systeme Inc. All Computers 


Huntsville, AL 35801 451 Post Road 23 Heatherton Way nm nee Crtacts 


Local (205) 881-4223 Holmes, PA 19043 Thornhill Ontario, 
Alabama (800) 334-6685 (215) 532-6698 Canade Lt3E6 a! ve alee 
National (800) 633-2938 (418) 733-1730 54-0038 





11425 Mathis St., Suite 404, Dailas, Texas 75234, (214) 869-1688 
CIRCLE 381 ON READER SERVICE CARD 


1-800-238-7272 PARA SYSTEMS, INC. 
aT 


ARE WE CONFIDENT? 


- 30 DAY SATISFACTION GUARANTEE 
- | YEAR FULL WARRANTY AGAINST MANUFACTURERS DEFECTS 
«- THR FREE PHONE SUPPORT TO HELP WITH 

ANY CONFIGURATION OR OTHER RELATED PROBLEMS 


NOW AN EVEN FASTER TURBO PC 
AT AN EVEN BETTER PRICE!!! 


ProTech Syeteme, Tue. 
$695.00 TURBO PC 





CONFIGURATION 
640KB MOTHER BOARD 


360KB FLOPPY DRIVE WICONTROLLER CARD @ Fully Assembled and Tested 

DUAL SYSTEM SPEED 4.77 & 8.0 @ Runs All Major Software Written For 
450 WATT POWER SUPPLY UL APPROVED the IBM PC and PC/XT 

XT STYLE KEYBOARD @ MS DOS 3.1 Operating System 

8 EXPANSION SLOTS 


(7 AVAILABLE 4 FOR FLOPPY CONTROLLER CARD) 
IBM STYLE SLIDE ON METAL CASE 


ADDITIONAL CONFIGURATIONS ARE AVAILABLE 
CALL TOLL FREE TODAY FOR IMMEDIATE SHIPMENT !!!! 


1-800-331-6709 IN INDIANA or ALaskA cai. (219) 482-2786 
Drak Byars tue 


4620 Speedway Drive 
Fort Wayne, Indiana 46825 Monitor Sold Separately 





PERE ERTO OF DEFECTIVE PRODUCT IS PAID FOR BY PROTECH SYSTEMS. ALL REPLACEMENTS ARE NEW ABSOLUTELY NO RE-BUILT 
; (BM PC’ AT™ PC/KT™ are trademarks and (BM® is a regstered trademark of International Business Machines Corporation 


CIRCLE 242 ON READER SERVICE CARD 
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thinking. Most of the low-cost 
compatibles come with a single floppy 
drive and controller, a keyboard, and 
that's all, folks! Exceptions are the ITS 
Turbo XT, the Micro | XT Turbo, and the 
DLXT Turbo 640 (see ‘‘Low-Cost PC and 
XT Compatibles: Summary of Features”’ 
for exact configurations). By the time you 
add in a second floppy disk drive or hard 


disk and a display adapter and monitor, | 


your computer generally will have cost 
you well over $1,000, approaching $2,000 
if your storage needs are massive or your 
display requirements exotic. 

The most important factor in your buy- 
ing decision, though, should be the quality 
you're getting for your dollar. Most of the 
low-cost compatibles tested actually per- 
formed adequately; no engineering- or de- 
sign-award winners here, but a few ma- 
chines, like the Apparat Turbo PC (except 
for its keyboard), the ITS Turbo XT, the 
Victor VPC Ii, and the American Micro 
AT JR., earned the Labs staff’s praise for 
their construction quality. On the other 
hand, some of the machines appeared to 
have little care invested in their construc- 
tion, most notably the Computer Mail Or- 
der PC Clone, the DLXT Turbo 640, and 
the Baby Micro XT. 


Opinions didn’t vary widely among the | 


Labs staff. The testers had similar reasons 
for liking the better units and for disliking 
the poorer ones. The best machines were 
characterized by motherboards that were 
firmly and evenly seated in their chassis, 
correctly aligned floppy drives, socketed 
chips, and slots that were easy to fit cards 
into and remove them from. The not-so- 
good units did not hold together well and 
had ill-fitting expansion slots, discolored 
motherboards, and other signs of shoddy 
construction. 

One area where the testers expected to 
find problems, but didn’t, was in the pow- 
er supplies of the machines. In general, 
what they found were sturdy 135- to 150- 
watt units that could handle a fair amount 
of stress. 

While quality of design and construc- 
tion in each individual machine is undeni- 
ably important, perhaps even more signifi- 
cant is overall quality control at the 
factory. It works just like the automobile 
market: one guy buys a car that lasts 20 
years, while the guy next door buys the 








| 
= The not-so-good | 
units did not hold 
together well, had ill- 
fitting expansion slots, 
discolored motherboards, 
and other signs of 
shoddy construction. 


same car and has nothing but trouble with 
it. That a computer tests well in the PC 
Magazine Labs does not necessarily mean 
you will have no problems with it once it 
reaches your desk. An example here is the 
PC Designs XT (Plain Vanilla). The unit 
PC Designs sent us had problems reading 
the benchmark disk and frequently failed 
parity tests—a sure sign of impending di- 
saster. When the tester complained to the 
company about the defective machine, a 
new one was sent immediately. It worked 
fine. 

The moral is that, whenever possible, 
you should try before you buy. Make sure 
you have a money-back guarantee—like 
the ones offered with the Victor VPC II, 
the THE PC +, and the PC’s Limited Tur- 
bo XT—before you invest good money in 
a potentially bad computer. A warranty on 
parts and service is certainly a must but not 
nearly as useful as a guarantee that lets you 
ask for your money back if what eventual- 
ly arrives in the mail is not what you 
thought you ordered. And if you get a 
piece that is clearly faulty, don’t hesitate to 
send it back. 

An unconditional money-back guaran- 
tee is especially important in case you're 
buying from one of the smaller houses. 
Not only can quality control be a problem 
with these often fly-by-night establish- 
ments, buy you have no assurance that the | 
system you buy will be made up of exactly 
the same components as the one tested in 
PC Labs. Just as cheaper and more feature- 





laden PCs come along every minute, com- 
ponent prices are highly susceptible to 


fluctuation, and there is nothing to prevent 
a mail-order company from switching to a 
less-expensive—and perhaps lower-quali- 
ty—-motherboard to expand its profit mar- 
gins. On the other hand, a money-back 
guarantee won't do you much good if the 
company expires before your guarantee 
period does. 


COMPATIBILITY Hardware and soft- 
ware incompatibility, while not nearly as 
much of a risk with today’s look-alikes as 
with the semicompatibles of 2 years ago, is 
still something to look out for. Not one of 
the machines tested failed to run Lotus’s 
EDITOR’ S 


t 
Po erase 


The most-important factors in 
buying a PC compatible are the 
same no matter where you buy or 
what you pay: quality, reliability, 
and performance. So the Editor’ s 
Choice among low-cost compatibles 
is the IBM PC. At $1,445 the hum- 
ble old PC costs a few extra dollars, 
but it is as solid as they come, has 
great documentation, and offers 
something none of the low-cost ma- 
chines in this review can provide: 
peace of mind, 

Of the machines tested, the best 
was the Victor VPC II from Victor 
Technologies. At a base price of 
$1,095, the VPC II passed muster 
Sor this article only because it was a 
clear cut above the other machines 
tested in quality of construction and 
documentation, Nonetheless, by the 
time you build up a reasonable 
working configuration, you’ ve spent 
| | nearly as much as you would for an | 
IBM PC. If you're willing to risk the | 
bankbook on a machine from a 
smaller outfit, the $895 ITS Turbo 
XT from Information and Technol- 
ogy Services is our ‘‘best buy’’ rec- 
ommendation. It lacks adequate 
documentation, as do the rest of the 
machines we tested, but it is well put | 
together and includes twofloppy | 


| disk drives and a monitor in the pur- 
| chase price. | 




















PC MAGAZINE a ees 14,1986 
131 


w THE CHEAPEST PCs EVER 


Adtek Turbo XT 

Adtek 

3706 Realty Rd. 

Dallas, TX 75244 

(214) 245-5811 

List Price: $895 with one floppy 
disk drive, 640K RAM: second flop- 
| py disk drive, $99; 20-Mbyte hard 
disk drive, $389; monochrome moni- 
tor, $99 to $109; color monitor. 
$349. 

CIRCLE 656 ONAEADEASERVICECARD 


Advanced XT/PC 

, Advanced Computer Products 
1310 E. Edinger Ave. 

Santa Ana, CA 92705 

(714) 558-8813 

List Price: $895 with two floppy 
disk drives, 640K RAM; keyboard, 
$123; color monitor, $331: 
10-Mbyte hard disk drive. $457 
CIRCLE 659 ON READER SERVICE CARD 


American Micro AT JR. 
American Micro Technology 

1322 E. Edinger 

Santa Ana, CA 92705 

(714) 972-2945 

List Price: $699 with two floppy 
disk drives, 640K RAM; 20-Mbyte 
hard disk, $469, monochrome moni- 
tor, $169; color monitor. $379 to 
$439. 








CIRCLE 658 ON READER SERVICE CARD 


ANI PC-2 

Alphanumeric Inc. 

14060 Gannet St., #1-103 

Santa Fe Springs, CA 90670 

(213) 921-8689 

List Price; $895 with two floppy 
disk drives. 640K RAM, mono- 
chrome monitor; 20-Mbyte hard disk 
drive, $469; color monitor, $295. 


CIRCLE 648 ON READER SEAVICE CARD. 


Apparat Turbo PC 
Apparat Inc. 
4401 S. Tamarac Pkwy. 

| Denver, CO 80237 
(303) 741-1778 
List Price: $799 with one floppy 
disk drive, 640K RAM; second flop- 
py disk dnve, $125; 20-Mbyte hard 
disk drive , $399; monochrome moni- 
tor, $180 to $240; color monitor, 
$399 to $629. 


CIRCLE 642 ON READER SERVICE CARD 


; 





Baby Micro XT 

Baby Micro 

131 LE. Briarwood, Ave., #250 
Englewood, CO 80152 

(303) 790-7717 

List Price: $695 with two floppy 
disk drives, 256K RAM, mono- 
chrome monitor, 20-Mbyte hard disk 
drive, $425; color monitor, $250 to 
$320: 640K upgrade, $60. 


CIRCLE 684 ON READER SERVICE CARD. 


Computer Mail Order PC Clone 
Computer Mail Order 

477TE. 3rd St. 

Williamsport, PA 17701 

(800) 233-8950 

List Price: $799 with two floppy 
disk drives, 256K RAM; mono- 
chrome monitor, $79; color monitor, 
$289; one floppy disk drive and one 
20-Mbyte hard disk drive configura- 
tion, $1,099. 


CIRCLE 645 ON READER SERVICE CARD 


DLXT Turbo 640 

Data-Lite Systems 

1034 Rambling Rd. 

Simi Valley, CA 93065 

(805) 527-6465 

List Price: $1,059.95 with one flop- 
py disk drive, one 20-Mbyte hard 
disk drive; second floppy disk drive, 
$85; monochrome monitor, $190; 
color monitor, $375. 


CIRCLE 655 ON READER SERVICE CARD. 


ITS Turbo XT 

information and Technology 
Systems 

4600 Duke St., #303 

Alexandria, VA 22304 

(703) 370-7173 

List Price: $895 with two floppy 
disk drives, 640K RAM, mono- 
chrome monitor, 20-Mbyte hard disk 
drive. $412; color monitor, $300. 


CIRCLE 647 ON READER SERVICE CARD. 


7861 S.W. Cirrus Dr. 

Beaverton, OR 97005 

(503) 626-6877 

List Price: $799 with one floppy 
disk drive, 640K RAM; second flop- 
py drive, $119: 1.2-Mbyte floppy 
drive, $199; 21-Mbyte hard disk 
drive, $599; monochrome monitor, 
$129. 


CIRCLE 057 ON READER SERVICE GARD 


Micro 1 XT Turbo 
Microsystems Group 

2117 Stonington 

Hoffman Estates, IL 60195 
(352) 882-5666 


. List Price: $995 with two floppy 


disk drives, 640K RAM, mono- 
chrome monitor, 21-Mbyte hard disk 
drive, $435; color monitor, $250. 


CIRCLE 648 ON READER SERVICE CARD 


PC Designs XT (Plain Vanilla) 
PC Designs 


Tulsa, OK 74146 

(918) 252-5550 

List Price: $995 with two floppy 
disk drives, 640K RAM, mono- 
chrome monitor, 20-Mbyte hard disk 
drive, $449; color monitor, $325. 


CIRCLE 650 ON READER SERVICE CARD: 


PC’s Limited Turbo XT 

PC’s Limited 

1611 Headway 

Austin, TX 78754 

(800) 426-5150 

List Price: $795 with one floppy 
disk drive, 640K RAM: second flop- 
py disk drive, $95; 20-Mbyte hard 
disk drive, $449; monochrome moni- 
tor, $159; color monitor, $459. 
CIRCLE 643 ONREADER SERVICE CARD __ 


STD Turbo 8 

Standard Brands/CompuAdd Corp. 
12303G Technology Bivd. 

Austin, TX 78727 

(512) 250-1489 

List Price: $629 with one floppy 
disk drive, 256K RAM; second flop- 
py disk drive, $99; 20-Mbyte hard 
disk drive. $415; monochrome mon- 
itor, $159: color monitor, $459, 


CIRCLE 649 ON READER SERVICE CARO: 


PC MAGAZINE ® OCTOBER 14, 1986 
132 


THE COST OF THE LOW COST COMPATIBLES 


Before you buy a low-cost compatible, be sure you understand exactly what that low 
base price includes. The final cost of a complete system may be much higher. 


THE PC+ 

THE Computer Products with PC 
Network 

319 W. Ontario St. 

Chicago, IL 60610 

(312) 280-0002 

List Price: $507 with one floppy 
disk drive, 640K RAM; second flop- | 
py disk drive, $81; monochrome 
monitor $79; 20-Mbyte hard disk 
drive, $416. 

CIRCLE G52 ON READER SERVICE CARD 


Victor VPC II 

Victor Technologies 

380 El Pueblo Rd. 

Scotts Valley, CA 95066 

(800) 248-5252 

List Price: $1,095 with one floppy 
disk drive, 640K RAM; second flop- 
py disk drive, $200; monochrome 
monitor, $199; color monitor, $595; 
20-Mbyte hard disk drive, $800. 
CIRCLE 65t ON READERSERVICECARD _ 


WIN Labs XT Compatible 

WIN Laboratories 

3805 Lake Blvd. 

Annandale, VA 22003 

(703) 280-2971 

List Price: $699 with one floppy | 
disk drive, 640K RAM; second flop- 
py disk drive, $119; 20-Mbyte hard 
disk drive, $440; monochrome moni- 
tor, $119; color monitor, $369. | 
CIRCLE 653 ON READER SERVICE CARD__ 


Wisetek Turbo XT 

Wisetek 

469 Valley Way 

Milpitas. CA 94105 

(408) 263-1237 

List Price: $710 with two floppy 
disk drives, 640K RAM, mono- 
chrome monitor, color monitor, 
$340; 20-Mbyte hard disk drive, 
$445. 

CIRCLE 644 ON READER SERVICE CARD. 





On Buying A 


Five Tips 


Personal Computer 
stommaareetterereer Through Thi 


It's fest, convenient end cost efficient. 
But with thosa benafits comes a risk .. . 
many of those inexpensive PC clones cen 
turn into axpensive hesdachas after srriv- 
ing in the mell. 

Before you ordar PC aquipment from 
anyona through an ad, make sure it 
pesses the fallowing tast. Taking e min- 
ute now could ssve you s lot of money . . . 
end a lot of aggravation. 


1, Does the product come complete? 
Many meil-order outfits laave out mon- 
itors, display cards, disk drive control- 
lars and other assentis|s in an effort to 
keep the edvertised price low. By the 
time you add in the cost of these com- 
ponants, you mey not be getting such a 
“bargein” efter ell. 


2. Isthe machine fully tested? 


Any computer is only as relieble es its 
components, so maka sure it hes 
pessed e rigorous Quality Control test. 


spacers 


Ack 


ere cd 


Ee 


eee 
aren 
ae 
Mail 
eo 





Don't be bashful; cell the company end 
sk if the mechine is built primerily 
with domestic hardwere or inferior 
“offshore” parts. While you're st it, 
ask for reprints of eny product reviews 
from respected publications like this 
one (if they can’t provide eny, don’t 
teke a chence—no metter how low the 
edvertised price is). 





3. How compatible is the BIOS? 
Everyone cleims some degree of “'com- 
patibility,’ yet frequently these same 
machines won't run soma popular soft- 
ware packeges. If a mail-order outfit 
can't tell you what BIOS their 
machines use, steer cleer (Tha AMI 
BIOS is generelly considered the 
most compatibla). 


4. Does the machine meet FCC specs? 
Meny prica-cutting PCs don't meat 
FCC “Class B" home-use guidelines. 
That mesns thay could Interfare with 
your television, stereo and othar appli- 
ances. Wetch out for disclaimars in the 
ed, or PCs rated to lass demanding 
"Class A commercial” FCC standards. 


5. What is the company’s reputation? 
Sometimes you can tall a ‘‘fly-by- 
night” outfit just by looking at its 
hestily-prepared, slipshod ed. But 
even if their ad looks slick, keep up on 
tha product reviaws in megazines like 
this one. Or better yet, call the editors 
directly end ask tham. 


Four More Ways Io Make Sure Youre 







Getting The Best Value. 








Pees 
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PC Designs has elweys passed tha tast 
ebove with flying coleny. From tha super 
high-performance ET-286i to the super 
high-value Plsin Vanilla, our competi- 
bles ere emong the most respected on tha 
market today. That's becausa wa won't 
put our name on anything wa don’t 
dasign ourselves, from the best compo- 
nents eveilsble. And PC Designs support 
is lagandary; we ware tha first to offer a 
30-dey money back guarantee end e full 
year wsrranty. 

Any Questions? 

We hope this ad will help you make a 
more informed buying decision. But if 
you have questions, wa invite you to cell 
us at our Tuisa headquarters. And whiie 
you're et it, esk for our literature. 


PCRESas 


5837 South Garnett 


Tulsa, Oklahoma 74146 


(918) 252-5550 


CIRCLE 373 ON READER SERVICE CARD 
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. Low-Cost PC and XT Compatibles: Summary of Features 


* 2 (Listed in ascending order of price of configuratron tested) 









Product Bese 
Manutacturer price 
Wieetek Turbo XT $710.00 
Wisetek 

| STD Turho 86 $629.00 
Standard Brends/CompuAdd Corp. 
Baby Micro XT $695.00 
Beby Micro 

$895 00 
"3 Information end 
Technology Systems bt 
American Micro AT JR. $699.00 
American Micro Technology 
Micro 1 XT Turbo $995.00. 
Microsystems Group 
PC Designs XT $995.00 
(Plain Varuila) 
PC Designs 
WIN Labe XT Compatible $699.00 
WIN Laboretones 4 
ANI PC-2 $895.00 
Alphanumeric Inc. 
THE PC + $507.00 
THE Computer Products + ree 
Adtek Turbo XT $895.00 
Adtek 
Computer Mall Order PC Clone i $799.00. 
Computer Mail Order 
OLXT Turbo 640 $1,099.95 
Date-Lite Systems 
Kemerman Labs XT ' $799.00 
Kamerman Labe ‘ . 
PC's Limited Turbo xT $795.00 
PC's Limited 
Advanced xT/PC * $699.00 
Advenced Computer Products 
[7° Victor VPC tt $1,095.00 
‘) Victor Technologies 

Apparat Turbo PC $799.00, 
Apparat Inc. Yee 


+ controller card, 


J oie ae serial and parallel ports, mouse a 


Beue price lacludes 


640K RAM, two tloppy disk drives. floppy disk 
controller card, monitor 


256K RAM. one floppy disk drive, floppy disk 
= controtler card. muh 0 card* 


256K RAM. two floppy diak dives, mono/graphics 
card*, multi VO car 


640K RAM, two floppy disk drives, moniter, mona! 


>) graphics card 


640K RAM. two floppy disk drives, floppy disk 
controller card 


640K RAM, two disk drives, floppy disk 


monitor, mono/graphics card 


640K RAM. two floppy disk drives. monitor, mono! 
graphics card. multi /0 card 


640K RAM, two floppy disk drives, multi VO card 


640K RAM. two floppy disk drives, monitor, mono! 
graphics card, multi V0 card 


640K RAM, one flappy disk drive, floppy disk 
roller card 


+ conte 


512K RAM, one floppy disk drive, mono/graphics 
tard 


256K RAM, two floppy disk drives, disk 
controller card, mono’graphics card aa 


640K RAM ona Woppy disk drive, 20-Mbyte hard 
Pie ae and floppy disk controties cards, multi 
car 


640K RAM, one floppy disk drive 


eon RAM. floppy disk drive, floppy disk controller 
cari 


256K RAM, two disk drives, color/graphics 


640K RAM, one floppy disk drive, fioppy disk 
controller card 


640K RAM. one floppy disk drive, floppy disk 
¢ controtler Card 


Price of 
corilg. 
teetud 


$710.00 


"$788.00 


$895.00 


$957.00 


$995.00 


+ mon 


$995.00 


‘$1,017.00 


. $1,083.00 
j ‘>, 20-Moyta hard disk, mono- 


°$1,178.00 floppy 
é { 20-Mobyta hard disk, mono- 


1 


$1,050.00 


$1,103.00 


$1,286.00 


‘$1,378.00 One floppy 
: » 20-Moyte hard dick, mono- 


°$1,487.00 
= > 20-Mbyta hard disk, color 


$1,413.00 


$1,794.00 


$2,400.00 wo 


Coaliguratios tested 


Two floppy disk drives, 
mon forme monitor 


One disk drive, 


roma monitor 


Two floppy disk drives, 
monochrome monitor 


Two fl disk drives, 
forme monitor 


Two, ‘ py disk drives, 


rome monitor 


Two disk drives, 


roma monitor 


Two tloppy disk drives. 
monachrome monitor 


Two tl disk drives, 
moncereume monitor 


disk drives, 
rome monitor 


Two tl 
monoc 


‘Two floppy disk drives, 
chrome monitor 


Two fi 
monot 


py disk drives, 
rome monitor 


One Gisk drive, 


chrome montor 


One floppy disk drive, 
20-Mbyte hard disk, mono- 
chroma monitor 


‘One disk drive, 


chrome moni 


One toppy diak drive, 
20-Mbyta hard disk, mono- 
chrome monitor 


One floppy disk drive, 
monitor 
One floppy disk drive, 


20-Mobyta hard disk, color 
monitor 


disk drives 
tre luding 1.2-Mbyte disk}, 
'1-Mbyte hard disk, Lrmbo 


EMS, monochrome monitor 


2n¢ tlopy 


Opticee 


20-Mbyta hard disk, $445; color monitor, $340; | 
colos/graphies card, $70 


2nd t disk drive, $99, 20-Mbyte Minrscriba 
hard disk, $415, 30 Mbytes, $499, monochrome 
monitor, $159, color monitor, $459 


640K upgrade, $60; 20-Mbyte Seagate hard disk 
and congo card. $425,  cotorgcapines car card ‘i 
and monttor, $250-$320; multi 





20-Mbyte hard disk. $412; color/graphics 
card, $65 


20-Mbyte hard disk, $469, monochrome monite 
$169, onovgraphics card , $79; coler/graphics 
card, 


“2h-tavyta hard disk rive) $435: color monitor. 
ioe Saat ce 


10-Mbyte hard disk, $300; 20 Mbytes, $449, 
30M aa color monitor, , Hercules 
upor 


21-Mbyte hard disk, $440, mono/graphics card, 
$119, color/qraphics card, $99, ona paraile! and’ 
_ one serra port, sso ) 


Three-speod turbo package. $1,050 


: 2nd dish drive. se, 20- Mbyte hard disk 
bl loppy Moy! 7 


controlter card, $416, amber monitor, $7 
CGA. $163. EGA $250 


a 


2nd floppy disk drive, $99; 20-Mbyte hard disk, 
$389, hard disk controtier card, = 10-Mbyte 


tape drive, $419, green monitos, $99; ‘amber 
monitor, $109; color monitor, $349; color card, 
$136, EGA, $299 

Peers mda 


3s. monachrome bc oh 


moni $260 


h-res monitor, $120; 
¢ res 7 


; Color card and monitor, 
2nd thoppy disk drwe, $125, 20-Mbyle hard dist, | 
$399. high-res tor ang card, . color 
| card and monitor, $491, 5 


2nd floppy disk drive, $95; 20-Mbyte hard disk, 


$440; Facey eed $169; Bd j 
universal graptucs, $199 


‘t0-Mbyta hard disk, $457; color monitor. $331 


R 


2nd floppy disk drive. $200; 20-Mbyte hard disk, 
$800, monochrome momitor, $199, color monitor 
$595, color/graphics card, $99 


Cad iia sy ima le 
disk. $ Mel 


|. MONO! 
Wes eal nis Mo combo card $89. Limbo! 
$451, monochrome monitor, $129 


“Multi /O card contains two serial poris, one parallel port, one game port, a clock/calendar, and a floppy disk controller card Mono/graphics card includes a paraltel port. "Baby Micro could not specity 
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ou've got a problem. You have 640K of 
RAM and you still run out of memory! 
Go to your favorite computer store. Then 
ask about expanded memory cards. See 
the problem? Just too many to pick from. Now, 
ask to see the LIMBO™. No problem. There's only 
one. Ours. Except you probably don’t know a 
LIMBO from a dance step. Maybe you guessed 
that it is an expanded memory board that 
supports the Lotus/Intel/Microsoft Expanded 
: Memory Specification (EMS). And that it has a 
3 2 MB capacity and up to 8 MB is supported by the 
‘ memory management software. 
The LIMBO includes a clock/calendar and 8 banks for use by either 64K or 256K DRAM. Software 
includes the EMS memory manager, 
EMS compatible RAM Disk and print 
spooler. 

The LIMBO is manufactured by 
Apparat In Denver, Colorado, and is 
covered by Apparat’s Exciusive Limited 
Lifetime Warranty. So you can be 
confident that you won't find yourself out 
on a limb. (We've been in business since 
1978.) 

Need an EMS multifunctional board? Ask to see the LIMBO HI. The LIMBO HI has a 1.25 MB 
capacity with a parallel port, a serial port, a clock/calendar, and game-stick adapter. LIMBO and 
LIMBO II have flexible starting addresses and can be set to fill system memory to 640K, with the 

remaining memory to be used for EMS. This 
eliminates the need for 
conventional RAM boards. 








The LIMBO is 

oniy $199 with 64K of 

RAM installed or $549 

with full 2 MB of RAM installed. 

The LIMBO II is only $299 with 
256K of RAM installed or $499 with full 
1.25 MB of RAM installed. 

Go check out the LIMBO at the same store 
carrying other expanded memory boards. If they don't 
have the LIMBO, have them call us: 800/525-7674. Or 
write: Apparat, Inc., 6801 South Dayton, Englewood, Colorado 
80112, 303/799-0819. 








NOTE: 
CIRCLE 244 ON READER SERVICE CARD y\_N ee, ae Seni 
— << rds Work greal 
ith Lotus 1-2-3 

gece Apparat,lnc “i 
eee y \N Dp ' . Release 2 


demark of the Intel C  Mictonof : 
Fs regiisiad ltadowerk otis Miele 6801 South Dayton, Englewood, CO 80112 — Customer Service 303/799-0819 * Lotus Intel Microsoft ems BOard 


Corporation Retail! Outlet in the Chicago area 312/640-0322 
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THE ONCE AND FUTURE PC 
_ There are those who believe that in the near future, there will be no room 

for IBM at the low end of the PC market. Loyalty from the business community 

may not be enough. What, then, is Big Blue to do? 


M“ companies can run a sale with- 

out much fanfare, but when IBM 
tries to unload some of its storeroom 
goods, the eyebrows go up and the crys- 
tal balls come out. On April 2, IBM an- 
nounced a formal price cut for the PC 
through its Product Ccenters—an act that 
spawned a series of promotional sales by 
authonzed IBM dealers. And again, in 
early July, it slashed dealer prices, which 
is likcly to result in further retail cuts. To 
many, the PC price cuts signal the final 
episodes in the IBM PC’s lifecycle. IBM 
watchers are having a picnic as they nosh 

| on the fate of the classic PC. 

The enfants terribles of the PC price 
cuts are the low-cost compatibles. By 

| some calculations, IBM has lost as much 

| as half of its PC husiness this year be- 

| cause of these machines. While it’s truc 
that IBM's PC price cuts are due in part 
to rapid advances in technology, the pro- 
liferation of low-cost compatibles trig- 
gered the move. If it weren't for clone 

| makers, IBM would still be bringing out 
new technology at a snail's pace, and the 
dual-floppy PC would still be a viable 
business machine. 

The rumor mill is still ahuzz with talk 
of anew IBM PC—the PC Il—sporting 
the latest technical advances and serving 
as a vengeful slap on the wrist to makers 
of low-cost compatibles. But IBM's re- 
venge may also surface as a new line of 
products containing proprictary compo- 
nents—thereby putting an end to the hey- 
day of open architecture. As low-cost 
manufacturers march off with chunks of 
the traditional PC market, driving PC 
prices down to unheard-of lows and cre- 
ating the impetus for an accelerated IBM 
product cycle, the future of the old, faith- 
ful IBM PC is about as stable as a glass 
house on the San Andreas Fault. 

On June 18, IBM's CEO, John 
Akers, warmed that if parts of the com- 





puter industry become ‘increasingly 


commodity like’'—where price becomes | 


the main factor—‘you will probably sce 
IBM departing from those parts.’' He 
also added that IBM prefers “*high-mar- 
gin sales," 

Days later, when IBM was asked 
about the future of the PC, the official 
comment was, ‘‘We intend to remain 
competitive in this industry.” An IBM 
spokesperson went on to say that “IBM 
perceives a need to continue differentiat- 
ing its products from its competitors in 
order to remain in a leadership role in the 
industry.** Without referring to the 
IBMese handbook for translation, it 
seems obvious that the company will 


concentrate on the PC product line and | 


interconnectivity issues and let the PC 
fade gradually into oblivion. This strate- 
gy will undouhtedly make the next round 
more difficult for low-cost compatibles. 


THROWN TO THE CLONES For the 
short term, makers of cost-effective 
compatibles see the IBM PC price cuts as 
a decided victory. The IBM price cuts 
come too late and are too minimal to pose 
any real threat. “*The expense of the PC 
and its 3-year-old technology drives us- 
ers to buy low-cost compatibles,"’ says 
Patrick Griffin of PC Designs (Tulsa, 
Oklahoma). “"Most people don't need 
those three letters behind them any- 
more.’ PC Designs makes a $995 XT 
clone dubbed the ‘Plain Vanilla.” 


THE CLONING OF AMERICA | In the 
past, low-cost PC compatibles were no- 
ticeahly different from the real McCoy, 
but savvy customers are forcing makers 
to minimize these differences. Low-cost 
compatibles have become increasingly 
dependable. However, it’s still common 
to find oddly named, identical-looking 
low-cost compatibles with flimsy cases, 





light coats of paint that's instantaneously 
scratched, plastic keyboards, cheap disk 
drives, slow write times, and BIOSs such 
as the Taiwanese ERSO, and to some 
people these shortcomings may be worth 
the financial gain. User savings may | 
amount to as much as $600 per machine. | 
“With the Koreans coming in, there will | 
be further price degradation,”’ comments — 
Rick McCabe of Micro | in San Francis- 
co, “IT don't see how IBM can stay in the 
market.”” 

McCabe is typical of the new breed of 
compatible manufacturer. He comes to 
the industry with expertise and a “‘now’s | 
the time’’ attitude. The overhead for his ) 
operations is low, and he has begun to 
penetrate the business markets near 
home. 

According to McCabe, about 75 per- 
cent of the currently available low-cost 
compatibles don’t have the appropriate 
level of FCC approval to permit them to 
be sold in retail stores. Pressure from 
IBM helped make FCC approval neces- . 
sary to begin with, and at first the re- 
quirement kept many low-cost 
compatibles out of the market and limited 
IBM's competition. But now that estab- 
lished guidelines exist, many low-cost _ 
compatibles are meeting these guidelines 
and gaining FCC approval. Ironically © 
(thanks to IBM's efforts), this official 
stamp of approval is increasing their re- 
spectability. 

Another clone barometer is the 
motherboard, Originally, about 75 per- 
cent of all low-cost compatibles had two- 
layer motherboards. The four-layer 
motherboard construction (a [a IBM PC) 
offers greater stability. Clone makers are 
adopting the standard. 

While IBM has an aversion to low- 
profit commodity markets, the manufac- 
turers of low-cost compatibles are not op- 
posed to slumming it. As they meander 
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(continued) 


into retail markets, it seems likely that 
we'll find them on the shelves of favorite 
discount houses. ‘‘Everyone should be 
| grateful for the existence of the low-cost 
compatibles, especially Americans who 
insist on remaining True Blue,” says Da- 
vid Rothman, author of The Silicon Jun- 
gle (New York: Ballantine Books, 
1985). **Without competition from the 
low-cost compatibles, IBM would 
charge even more than it does.”’ 

Low-priced PC compatibles might 
give the crossover market a kick in the 
pants that would blur the rigid distinction 
between business and home computers. 
Because of the new low prices (some au- 
thorities predict that prices will hit the 
$300 to $400 range by Christmas), the 
market for PCs has expanded. The 
$1,000 mark is the magic number that 
could tum the IBM PC into a commodity 
market. 





BIG BLUE’S BLUEBLOODS PC 
compatibles may be poking up like 
weeds in the IBM lawns of many busi- 
nesses, but bastions of loyalists still ex- 
ist. At U.S. Trust and New York Life In- 
surance, for instance, there is a de facto 
IBM allegiance. There is also a no-non- 
sense movement to press on past the PC 
| standard. Almost 6 months ago, US. 
Trust made PC-XTs the minimum in- 

| house configuration, and there’s already 
talk of upgrading to an AT standard. ‘‘I’d 

| consider a non-IBM machine for person- 

| al use,’’ says Belinda Ulrich, assistant 
vice president at U.S. Trust, ‘but never 
for our business environment. ”” 

Even in academic circles, where the 
money runs thin, there’s a certain com- 
mitment to IBM. At Rockefeller Univer- 
sity, Dr. Paul Rosen commented, ‘‘From 
an institutional point of view it makes 
sense to stick to IBM because of service 
and support. For those who don’t have 





ONCE AND FUTURE PC 


the budget money, low-cost compatibles 
are an answer, but those who have used 
them find that some of the more laborato- 
ry-oriented programs don’t work.”’ 
Rosen acknowledges that IBM is more 
conservative—often less technologically 
advanced—than some of the compatible 
manufacturers, but he feels the reduced 
anxiety about repairs and support make 
the trade-off worthwhile. 

Retail outfits are understandably sup- 
portive of the PC’s continuing success, 
although two large IBM dealers recently 
rocked the boat by introducing house- 
brand PC compatibles. Computer Fac- 
tory spokesman Ed Anderson was enthu- 
siastic about recent PC sales and says that 
the demand for the machine is still very 
high. Commenting on the price cuts, An- 
derson said that ‘IBM has made it possi- 
ble to use the PC as an effective product 
to compete with the low-cost 
compatibles.”’ 

For many, buying the IBM label is 
buying a continuing tradition, and buy- 
ing a no-name compatible is a dangerous 
game. Makers of cost-effective 
compatibles, without much knowledge 
about the PC line, operate at a consider- 
able disadvantage. If IBM tightens the 
reins on the PC’s open architecture, the 
reliability of low-cost compatibles would 
be more in question than it already is. 
Software developers write programs to 
run on the IBM PC itself, so for the cau- 
tious, the uncertainty factor is over- 
whelming. ‘‘You never know if they’re 
going to work (or in some cases even ar- 
rive) until the moment of truth,”’ says 
Rosen. A gamble may be the entrepre- 
neurial way of life, but it is not the modus 
operandi for MIS or DP management. A 
poor choice of a PC compatible could 
cost someone a job. 

IBM seems resigned to the fact that 
the PC may be a has-been, but the PC line 





is alive and well. The company is bank- 
ing on its loyalists to rally ’round as the 
compatibles market mounts a tantalizing 
price campaign. Large corporations will 
probably remain loyal, but the less afflu- 
ent may not be able to resist the tempta- 
tion to buy one and a half low-cost 
compatibles for every real PC. 

Businesses that bought hoards of full- 
price PCs in 1983 are faced with the fact 
that they are working with anachronisms. 
Thanks to competition from low-cost 
compatibles, technology is moving faster 
than the anticipated active desklife of the 
machine. 

Although IBM pooh-poohs this new 
“‘commodity’’ market for PCs, a look at 
the numbers offers proof that price is 
bringing IBM PCs home. According to 
Link Resources, a market research firm, 
IBM has been steadily increasing its 
share of the home market—from 7 per- 
cent in 1984 to 11 percent in 1985. When 
questioned, those who planned computer 
purchases this year said that compatibil- 
ity with PCs at work was one of the key 
criteria. Twenty-nine percent of those 
who do not own a computer but plan to 


buy one this year indicated that they’d | 


like to buy an IBM (the first time IBM 
ranked higher than Apple). 

Clearly, 1BM’s message to the busi- 
ness user is to look beyond the PC, but 
perhaps IBM is buming its bridges in the 
‘*commodity’’ business prematurely. 
Why shouldn’t the folks who brought us 
the PCjr and envisioned a computer on 
every desk take a crack at anew-age mar- 


ket? Despite compelling rationales, if | 


IBM were to compete with the low-cost 
compatibles on price, the latest IBM ac- 
ronym would be: I Believe in Mir- 
acles!—Robin Raskin 


Robin Raskin is a frequent contributor to 
PC Magazine. 
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Benchmark Tests: 


NOP 

The 128K NOP benchmark test is designed to measure raw 
clock speed and memory access time while minimizing differ- 
ences in microprocessors and the effect of memory caching. 
This test executes almost nothing but NOP ("No Operation’) 
machine code instructions in a big 128K-byte loop. 


Floating-Point Calculation 

The Floating-Point Calculation benchmark test measures 
processor speed by looping through a series of floating-point 
calculations, including multiplication, division, exponentials, 
and logarithmic and trigonometric functions. This test pro- 
gram uses the floating-point library included with the Micro- 
soft C Compiler 3.0. 


Conventional RAM 

The Conventional RAM benchmark test allocates 256K 
bytes of conventional memory and treats it as a series of 64- 
byte records. Then, 16,384 random records are read into and 
wnitten from this memory. 
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Amencan Micro AT JR. 
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Low-Cost Compatible PCs and XTs (Normal Mode) 


Disk Access 

The Disk Access benchmark test from Core International 
measures the hard disks seek time, or how fast the drive 
responds to the disk controller's instructions (in milliseconds). 
The test program performs three measurements on the 
speed at which the drive head moves: track to adjacent track, 
track to randomly selected track, and the average of a series 
of random track accesses. Only the results for a series of 
random track accesses are shown here. 


1-2-3 Routine 

The 1-2-3 Routine benchmark test for spreadsheet applica- 
tions, designed for a 640K-byte environment, assesses the 
computational speed and RAM management capabilities of 
the machine by using a 7-2-3 macro that performs a series of 
both global and individual worksheet tasks. The macro copies 
and recalculates a 10-cell range 499 times. moves 1,000 cells, 
deletes 1,000 cells, and then systematically clears the 
spreadsheet. 














Conventional RAM Disk Access 1-2.3 pe 
Product Price as tested lead Write jandom Routine NOP Calculation 
IBM PC XT $3,315 5.93 5.99 106 91 54 1011 9.95 
‘_Wisetek Turbo XT $ 710 593 593 NA 46 10.14 992 ! 
STD Turbo 86 $_788 : : NA 46 10.16 994 j 
Baby Micro XT S$ _ 880 5.93 593 NA 59 10,11 992 | 


1011 
10.55 
1011 

9.37 


992 
950 
992 
9.12 


5 96 NA 594 
368 NA 414 
5.93 NA 46 

560 NA B65 





= 





WIN Labs XT Compatible $1,017 5.96 5.96 NA 46 10.11 994 ‘ 
ANIPC-2 $1,050 5.93 5 96 NA 468 1011 989 
THE PC + $1,083 593 599 110 45 55 1014 992 











‘_Adtek Turbo XT $1103 352 355 NA 39 1014 915 { 
Computer Mail Order PC Cione $1,178 e Z NA 57.8 10,52 989 2 
DLXT Turbo 640 $1,286 5.99 599 65.30 46 10.11 994 y 
Kamerman Labs XT $1,378 5.96 5 96 99 16 468 10.11 992 
PC's Limited Turbo XT $1,413 593 593 8711 46 10.05 992 

"Advanced XT PC $1,487 599 5.99 10177 562 1016 10.00 ri 

' Victor VPC II $1,794 5.49 5.49 75 90 48 7.03 992 





5.93 75.90 10.14 9.89 
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PC Benchmark Tests: 


MAGAZINE 


NOP 

The 128K NOP benchmark test is designed to measure raw 
clock speed and memory access time while minimizing differ- 
ences in microprocessors and the effect of memory caching. 
This test executes almost nothing but NOP (“No Operation”) 
machine code instructions in a big 128K-byte loop. 


Floating-Point Calculation 

The Floating-Point Calculation benchmark test measures 
processor speed by looping through a series of floating-point 
calculations, including multiplication, division, exponentials, 
and logarithmic and trigonometric functions. This test pro- 
gram uses the floating-point library included with the Micro- 
soft C Compiler 3.0. 


Conventional RAM 

The Conventional RAM benchmark test allocates 256K 
bytes of conventional memory and treats it as a series of 64- 
byte records. Then, 16,384 random records are read into and 
wnitten from this memory. 


Performance Times 
{Times given in seconds and decimal seconds) 



































Low-Cost Compatible PCs and XTs (Turbo Mode) 


Disk Access 

The Disk Access benchmark test from Core Intemational 
measures the hard disk'’s seek time, or how fast the drive 
responds to the disk controiler's instructions (in milliseconds). 
The test program performs three measurements on the 
speed at which the drive head moves: track to adjacent track, 
track to randomly selected track, and the average of a series 
of random track accesses. Only the results for a series of 
random track accesses are shown here. 


1-2-3 Routine 

The 1-2-3 Routine benchmark test for spreadsheet applica- 
tions, designed for a 640K-byte environment, assesses the 
computational speed and RAM management capabilities of 
the machine by using a 1-2-3 macro that performs a series of 
both global and individual worksheet tasks. The macro copies 
and recalculates a 10-cell range 499 times, moves 1,000 cells, 
deletes 1,000 cells, and then systematically clears the 
spreadsheet. 


Price as Conventional RAM Disk Access 1-2-3 oe t 

Product tested Read Write Random Routine NOP Calculation 
IBM PC XT $3,315 §.93 5.99 106.91 54 10.11 9.55 
Wisetek Turbo XT $ 710 3.41 3.44 NA 27 5.82 §.58 
STD Turbo 86 $ 788 a a NA 27 5.99 5.77 
Baby Micro XT $ 880 3.44 3.41 NA 39 5 82 5.60 
ITS Turbo XT $ 895 3.79 3.73 NA 40.8 6.37 5.93 
American Micro AT JR. $ 957 220 2.20 NA 23.8 6.23 6.71 

' PC Designs XT $ 995 1.87 1.87 NA 30 3.19 2.97 
Micro 1 XT Turbo $ 995 2.69 2.64 NA t 4.31 4.26 
WIN Labs XT Compatible $1,017 §.93 5.96 NA 32 10.11 9.89 _ 
Adtek Turbo XT $1,103 2.17 2.14 NA 24 6.15 5.58 
DLXT Turbo 640 $1,286 3.63 3.68 65.3 28 6.18 §.93 
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1-2-3—a test that used to stump most 
compatibles—although the WIN Labs XT 
Compatible ran into problems keeping its 
screen in focus while in /-2-3. Some ran 
XT diagnostics faultlessly, while others 
produced minor errors (earlier models of 
the IBM PC also produce errors in XT di- 
agnostics). 

If you’re a BASIC programmer, note 
that the version of Microsoft GWBASIC 
you buy to use with your compatible may 
not be fully compatible with it. The reason 
for this is that Microsoft does not sell BA- 
SIC; it licenses it to larger manufacturers 
of PC compatibles. GWBASIC is nota ge- 
neric product. Every BIOS, to avoid copy- 
right infringement, must have minor dif- 
ferences from all other BIOSs. GWBASIC 
includes a lot of special screen-handling 
and other features that are accessed 
through the BIOS, so it must be custom- 
tailored to your machine before these fea- 
tures can work property. 

Hardware compatibility can suffer for a 
number of reasons. Ridiculous as this 
seems, in four of the machines tested—the 
Advanced XT/PC, the WIN Labs XT 
Compatible, THE PC+, and the DLXT 
Turbo 640—it was difficult or impossible 
to fit standard-size PC expansion cards 
into the slots. Three of the machines—the 
Advanced XT/PC, the Micro | XT Turbo, 
and the DLXT Turbo 640—could not run 
the Enhanced Graphics Adapter. 


USER COMPATIBILITY Compatibil- 
ity with the user is an equally important but 
often overlooked issue. Since computers 
don’t run themselves, ergonomic consid- 
erations can have a major effect on produc- 
tivity. The keyboards on these machines 
generally run from poor to bad, unless you 
like nonstandard layouts (most), mashed- 
potatoes touch (most), and annoying beeps 
with each keystroke (WIN Labs XT Com- 
patible). The best keyboard we found was 
the Maxiswitch model, which comes with 
the PC’s Limited Turbo XT and the Amer- 
ican Micro AT JR. Also good are the key- 
boards supplied with the ITS Turbo XT 
and the Baby Micro XT. There are $2,000 
machines out there with worse keyboards, 
and in defense of the clones, nearly all of 
the low-cost machines come with goodies 
like separate numeric keypads, Reset 
keys, and AT-style layouts. I can live 








without all of these, but someone else 
might crave them. 

Another potential ergonomic weak 
point with low-cost compatibles is screen 


= Business users can 
more easily take a 
chance with a low-priced 
machine than can home 
users. Lack of support 
may not be a problem. 


quality. Most of the systems tested were 
shipped with either green or amber mono- 
chrome displays; the ones on the Ad- 
vanced XT/PC, the PC’s Limited Turbo 
XT, and the Apparat Turbo PC produced 


grainy text. Since nearly all of these ma- | 


chines are sold as empty boxes—that is, 


the monitors are optional—the best advice | 


in these cases is not to go with the generic 
display offered by the mail-order house but 
to spring for something a little more repu- 
table and of higher quality. This can mean 
paying more for the monitor and display 
adapter than you do for your computer, but 
you can think of it as saving so much on 
your computer that you can afford better 
display technology. 

Rarely has PC Magazine done a survey 
in which so many people have expressed 
so much interest in the outcome. ‘*Let me 
know how the testing comes out,’” went 
the typical query, ‘‘so 1 can buy one to use 


at home/for my kid/for my niece,’’ and so | 


on. Pundits are predicting prices as low as 
$300 for a base system by Christmastime, 
and we all remember what low prices did 
for PCjr sales a couple of years ago. Is cost 
really the inhibiting factor in the home- 
computer market? 


HOME BREAKTHROUGH If it is, 
there are still a number of issues at stake 
for the home-computer buyer, the primary 
one being risk assessment. Business users 
can generally more easily afford to take a 
chance with a low-priced machine than 








can home users. Lack of support may not 
be aproblem: if it breaks, many businesses 
have someone in-house who can fix it or 
can afford the monthly drain of a service 
contract. If it breaks for good, those are the 
breaks; all it takes to recoup the loss is an 
adept tax accountant. On the other hand, if 
a home user gets a bad piece of hardware, 
he or she can really be stuck—with $75- 
per-hour-plus repair bills, or, worse yet, a 
high-priced paperweight. 

Also, even experienced users will find 
the level of documentation that comes with 
most of these machines appalling. Few of 
them have specific documentation other 
than poorly written (translated?), inaccu- 
rate summaries of motherboard features 
and capabilities. Only one machine’s doc- 
umentation earned praise; that was the 
Victor VPC Il. 

One of the risks that a home user can 
deal with better than a business can, 
though, is the question of expandability. 
Most of the low-cost compatibles feature a 
full eight expansion slots. With the Ad- 
vanced XT/PC, however, your $895 buys 
you only three expansion slots. With 640K 
bytes of RAM and color/graphics on the 
motherboard, home users are unlikely to 
need much else. But business users still 
might want a mouse interface, port adapt- 
er, a micro-to-mainframe terminal emula- 
tor, maybe some expanded RAM, a hard 
disk card or a Bemoulli Box interface, and 
tape-backup controller card—and God for- 
bid you should later decide that you can up 
your productivity by installing a local area 
network! 

Lack of support, lack of documenta- 
tion, and dubious quality control make 
mail-order PCs in general—and the cheap 
clones in particular—a bad risk for the 
home user. But if you’re a businessman 
looking for an inexpensive way to auto- 
mate your secretarial pool or to set up 
workstations on a network, then taking a 
tisk on one of the better mail-order units 
like the Victor VPC II or the ITS Turbo XT 
might not be such a bad idea. ie 


Paul M. Stafford is a staff editor at PC 
Magazine. He was assisted in the testing 
Jor this article by Christopher Barr, Vin- 
cent Puglia, Joe Desposito, Donald P. 
Willmott, Bill O' Brien, Mari Pfeiffer, and 
Gretchen Luchsinger. 
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~ dence and documents. 


Announcing a breakthrough in 
high-speed text entry... 
_RapidWriter.” 


ns 
tin 
Add RapidWriter 
to your PC and 


{3 word processing software and 
your operators can increase 
input speed as much as 115%, 
Now there's a way your word proc- 
essing operators can handle those 
tush reports — and still have time to 
take care of everyday correspon- 


Give them RapidWriter! t's acom- 
bination of software and an improved 
keyboard that speeds up text and data 
entry for PCs. It enables operators to 
enter frequently used words, phrases or 
paragraphs — even complex computer 
commands — with a single k 

Say you have a series of letters with an 
identical paragraph. Instead of retyping 
that paragraph every time or re-opening 










By just pressing two or more keys at the same 
time, the stored paragraph appears instantly. 
RapidWriter brings any word 
essing operator up to speed! 
Pod Witer eliminates those repetitive typing 
tasks, so your operators work more efficiently 
and much, much faster. It uses “chords”, 
special abbreviations designed by the 
Operator using two or more keys — to store 
frequently used text, data or commands. 
Whole paragraphs, even letters, can be 















=== Skeptical? Prove it to yourself 
old file, your operators can use RapidWier Ws up 


stored until Ss 
needed...then 
instantly retrieved. Up to 
16,000 “chorded” char- 
] acters can be retrieved 
1 from a single dictionary. 
= It's easy to use. 
No special training 
required. RapidWriter provides 
on-screen instructions to lead opera- 
tors step-by-step. In no time, your 
Operators will be creating their own 
“chords” and accomplishing much 
more with less effort. 
RapidWriter increases text 
entry speed 115% or more! 
Recently, students at the Chicago 
College of Commerce put RapidWriter 
to the test. The results? In just one hour 
they increased typing speed up to 31% 
and with practice, one student increased 
typing speed by an amazing 115%. 





with a free RapidWriter video- 
tape demonstration. 

We'll send you a videotape of a 
RapidWriter demonstration to play on 
your home or office VCR, You'll be 
convinced that RapidWriter can 
increase efficiency and make 

a slow typist fast... and a fast typist 
even better. Send for yours today, 
there's absolutely no cost or obliga- 
tion. Videotapes are limited, so 
please hurry! 


yourself! ~ 





Call Toll-Free 
1-800-523-8356 


(In Minois: 


iy 


Or mail the coupon belowle 


CIRCLE 337 ON R 
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Prove it to ~ 


Send for a%,, SS 
free, no-obligation 
RapidWriter video 
demonstration! 


1-800-325-1850.) 












ADER SERVI 
So St es et 


I 
I 
I 
I 
ol 


A Division of Quixote Corporation 

One East Wacker Drive 

Chicago, IL 60601 

O Yes. Send me a videotape® RapidWiiter 
demonstraton and your free informe: 
tion kit with full details. 

preferthe O VHS (1 BETA format 

a Name 


* 








“Videotape may de kept for up to 10 days. You will be noufied how 
4 roturn your demo lape al ne charge Ip your 
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* MIGROSTAR - KT & aT COMPUTERS * 


MICROSTAR KT os ao lola AT 
Only...$1099 BEST nly...$ 





Inciudes: Includes: 


* 6 MHZ-8 MHZ Mother Board 
ee f * 1 MB Memory 

* Phoenix Bios 

* 30 MB (40ms) Hard Disk 

* 1.2 MB/360K Floppy Drive 


and Printer Port 
* Hi-Res Monochrome Monitor 


* Turbo Mother Board 


* 640 K Memory 

* 20 MB Hard Disk 

* 360 K Floppy Drive 

* AT Styie Keyboard — 
* Mono/Graphics Card 


* Software, Printer Port 
* Mono Hi-Res Monitor 











1 Year Parts & Labor Warranty @ Fully Configureted & Tested * Toll Free Support 


IBM cOmPAQ * HARD DISK * 





PC w. 256K, 2 Drives $1099 SPERRY 20 MB Sub Systems $399 
Laptop “a $1599 ATaT 30 MB Sub Systems $499 
PC/XT 256K, 20 MB $2299 * ‘* 
AT Model 68 $2799 AT HARD DISK 
AT(68) w 30 MB $3599 20 MB (40ms) s 599 
AT 339 w 30 MB $4099 * CALL * 30 MB (40ms) $ 699 
40 MB (40ms) $ 899 
80 MB (40ms) $1499 
* * 
PRINTERS * BOARDS * MONITORS 
EPSON FX-286 $499 AST 6 pk w. 0k $169 SAMSUNG TIL $99 
FX-85 — MFC w.384 K,C,S,P,G $179 AMDEK 310A $149 
LQ 800 pobed AST Advantage w 128K $349 PGS MAX 12 $169 
LQ 1000 +6 INTEL Above AT $449 TATUNG COLOR $399 
a — Mini 1/0 C,S,P,G $79 TAXAN 620/630/640 SCALL 
RS 232 49 * * 
M1109 7“ SER/PAR w Cable $ 99 SOFTWARE 
M1009 $149 Memory Card 0K $ 49 
TOSHIBA P 321 $469 pe dics LOTUS 1-2-3 Ver.2.0 $319 
P341/351 $749/$999 erty <ino dbase III +,FW H $399 
NEC P6 $549 WORD PERFECT 4.1 $199 
NEC P7 $699 


* BEST PRICES * BEST SERVICE * FAST DELIVERY 


1-800-MIC—STAR 
(312) 968-3323 
MI 


Mon. — Fri. 9-7 
Sat. 10-5 







1303 Ogden Ave. 
Downers Grove, IL. 60515 


* All prices reflects cash discount * M/C-VISA Add 3% 
* PRICES SUBJECT TO CHANGE W/O NOTICE. CIRCLE 200 ON READER SERVICE CARD 
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Cha OVERVIEW 


What’s Coming in 
CD-ROMs and WORMs 


The CD-ROM and other 
optical disks are likely to be 
as revolutionary in storing 
and preserving data 

as their predecessor, the 
audio CD, was in making 
music a purer pleasure. 


f 

your company has rooms full of computer 
tape archives, expect them to be replaced 
by write-once laser disks within 10 years. 
If you use any reference books that are 2 or 
more inches thick, plan to attach a laser 
disk reader to your personal computer 
sometime during the nineties. If your com- 
pany now buys tapes of data for use on the 
corporate mainframe, expect those tapes to 
be replaced with CD-ROM optical disks. 
And if you have a database that you be- 
lieve could make you a bundle if only you 
had a way to reproduce and distribute it, 
then start studying CD-ROM and optical 
technology now. 

Optical storage technology is the alter- 
native to standard magnetic storage—our 
familiar floppy disks and hard disks. It 
may radically expand the kinds of things 
we can do with PCs over the next few 





years. The technology itself, which uses 
finely focused laser beams to cram at least 
50 times more data onto a given number of 
square inches, may bring many main- 
frame-scale applications onto your desk. 

Apart from their data density, optical 
media have other inherent advantages. Be- 
cause they are read by a light beam, the 
reading mechanism can be considerably 
farther away from the recording surface, 
making head crashes a thing of the past. 
The surface can also be protected from 
physical damage like fingerprints and 
scratches by a transparent plastic coating. 
And the incredible bits-to-bum data capac- 
ity means that data can be recorded with a 
great deal of redundant error-checking in- 
formation, so that even if a part of the disk 
is physically damaged, actual data loss can 
be minimal. 
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® OPTICAL TECHNOLOGY > 


How a WORM Works 


MAGAZINE 


CD-ROMs Optical storage media and 
the devices that use them come in three 
classes, each destined to be used in differ- 
ent circumstances. The class that will be 
most common in the next few years is 
read-only optical media, which are the de- 
scendants of the last decade’s 12-inch vi- 
deodisks and, more directly, of the audio 
compact disks of the eighties. These 5- 
inch silvery platters go by the name of 
Compact Disk Read Only Medium, or 
CD-ROM. A CD-ROM can hold about 
550 megabytes of usable data—equivalent 
to over 400 of the high-density |.2-mega- 
byte disks used by the PC AT or to over 
1,500 old-fashioned 360K-byte disks. 
Link Resources Corp., a high-tech mar- 
ket-research organization, expects that by 
1990 nearly a million of us will have pur- 
chased CD-ROM drives for our computers 
and that the user base will be growing by 
half a million a year. Investors will have 
poured $2.3 billion into the CD-ROM in- 
dustry by that time, and Link expects us to 
be spending four times as much on infor- 
mation products as on the drives. The rapid 
and striking success of each of the two 
technologies that are brought together in 





CD-ROM—audio CD and personal 
computers—tlends some credibility to 
these optimistic predictions. 

A CD-ROM is physically identical to 
the audio CD. Unlike the phonograph re- 
cords and tapes that preceded it, the audio 
CD is a digital medium. An hour of music 
is translated into billions of bits of digital 
data, and those discrete bits are physically 
pressed into the CD’s surface, taking the 
form of infinitesimal pits. The CD player 
in your living room spins the disk under a 
fine laser beam, reads the digital data, and 
uses digital-to-analog conversion circuitry 
to turn it back into sound. Adapting this 
device to function as acomputer peripheral 
is relatively easy. You must build it with- 
out the digital-to-analog converter so that 
the bits can be fed directly into the comput- 
er, where they can be handled just like any 
other data. Then adapt the audio CD play- 
er’s exiting random-access capability 
(which, for example, lets you skip directly 
to music track 5) so that it is controlled by 
the host computer, rather than a button on 
the front of the player. 

The disks themselves can be stamped 
out in exactly the same factories using ex- 





Quarler-Wave 
Plate 


Beamsplitter 


actly the same processes as audio CDs; the 
factory doesn't care whether the data is the 
music of the New York Philharmonic or 
the entire text of The New York Times. It is 
this already-existing consumer-scale 
mass-production potential that most distin- 
guishes CD technology from any of its 
computer-industry predecessors. 


WORM The second form of optical me- 
dium is the write-once disk. Like the CD- 
ROM, it stores information in the form of 
little depressions in the recording surface. 
Unlike the CD-ROM, the drive you buy 
for your office is capable of creating, as 
well as reading, these depressions. Be- 
cause they are irreversible physical 
changes in the disk’s surface, like the per- 
manent grooves in a phonograph record, 
they cannot be altered, although they can 
be read as often as desired. The disks are 
therefore often called write-once, read- | 
mostly—or WORM. 

Although the permanent irreversibility 
of its data would be a considerable disad- 
vantage if the WORM were the only stor- 
age device your computer had, the antici- 
pated uses of write-once technology make 
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a virtue of this necessity. Indelible records 
delight accountants, who can poke back 
into the history of financial transactions as 
much as they want. The physical durability 
of the medium, combined with its enor- | 
mous storage capacity, makes it a great al- 
temative to huge filing cabinets or micro- 
film or tape storage of corporate archives 
that shouldn’t be destroyed. 

Write-once technology is considerably 
less standardized than CD-ROM. Disks 
manufactured by different companies are 
not the same size, and their plastic protec- 
tive shells are not the same shape. Because 
they record data at different densities, their 
capacities range from 200 megabytes to | 
billion bytes per disk. 





ERASABLE OPTICAL STORAGE The 
third optical storage medium, erasable op- 
tical storage, is the most difficult one to 
achieve and will take the longest to reach 

) your desktop. You can think of it as a fairly | 
straightforward extension of the current 
concept of magnetic disk storage—it pro- 
vides ten times the storage capacity and | 
can be erased, either section by section or 
an entire disk at a time. 
EXPLOITING THE CAPACITY } 
What will personal computer users do with 
the vast storage capacity of optical media? | 
Will 550 megabytes ona CD-ROM simply 
encourage software developers to further 
excesses of fleshy programming? Will our 
spelling checkers go from 50,000 common 
words to 500,000 obscure ones in each of | 
six languages? Or will optical media en- 
courage different kinds of information ma- 
nipulation rather than simply extend the 
scale of what we do now? 

Consider all the applications that aren’t 
now on your microcomputer because they 
involve too much data for your current 
hardware to handle. Look around your of- 
fice, for example, for any reference book 
that’s more than 2 inches thick. Sure, Side- 
Kick and similar programs can handle your 
personal telephone directory of a couple of 
hundred people, but not the metropolitan- 
area phone book, which, even with to- 
day’s larger hard disks, has never been a 
PC-manipulable product. 

The volume production cost of a CD is 
already under $10—the music industry has | 
seen to that. It’s only a matter of time be- | 





_ of time before the phone 


fore the phone company (or someone else) | 
figures out that a computer-manipulable | 
CD-ROM phone book is cheaper than pa- | 
per. Similar logic will tum that shelf-full of | 
PC Magazines, the encyclopedia, the 
monthly Official Airline Guide, and that 
stack of old Wail Street Journals in the cor- 
ner into fully indexed, fully searchable CD 
databases. 

It’s happening already: Ziff-Davis Pub- 
lishing Co. (which publishes PC Maga- 
zine), the Grolier Encyclopedia people, 


» It’s only a matter 


company (or someone 
else) figures out that 

a computer-manipulable 
CD-ROM phone book 
is cheaper than paper. 





and Dow Jones and Co. (who publish The 
Wall Street Journal) all already have opti- 
cal disk products (see sidebar ‘*Premier 
Reference Tool of the ’90s’’). 


2-D IMAGES = Think of a road map, for 
example—or any other two-dimensional 
image, such as an X ray or a photograph. 
Storing any of these in quantity on magnet- 
ic media has been impractical, but a single 
write-once disk could store hundreds or 
thousands of images, depending on the 
resolution required. And the images, once 
in digital form, could be located and repro- 
duced easily—a great way to index a photo 
library or to supply X rays to medical 
school classes. These applications aren’t 
just in the future: Chorus Data Systems of 
Merrimack, New Hampshire, already of- 
fers its Color PhotoBase system, a data- 
base management system for photos or 
other images stored on optical disks, and 
others are sure to become available. The 
federal govemment is experimenting with 
a CD containing digitized images of thou- 
sands of different blank forms. A personal 


computer, CD-ROM reader, and laser 
printer become an on-demand forms print- 
shop, replacing roomfuls of forms inven- 
tory. 

Huge databases, such as census or sur- 
vey data, can be purchased on computer 
tape, but unless you happen to own a main- 
frame, they are useless. In fact, many large 
information collections have not been 
widely available simply because they have 
limited application if they cannot be ma- 
nipulated by a computer. Up until now 
there has been no way of delivering them 
to our millions of microcomputers. Con- 
sider a simpler, more down-to-earth appli- 
cation, ZIP-plus-four coding of the thou- 
sands of addresses in microcomputer- 
based mailing lists used by any big 
company. You needn’t wait: right now, 
Omni Computer Systems of Chestnut Hill, 
Massachusetts, will sell you FLASH+4, a 
system for adding those extra four digits. It 
is built around a database of 20 million ad- 
dress ranges and their associated ZIP-plus- 
four codes, which are contained on two 


| optical disks. 


Filled-out paper forms often contain far 
more information than can comfortably be 
accommodated in traditional databases. A 
clerk can key the account number, date, 
and amount from an American Express 
voucher or assign and key a code for your 
insurance claim, but these methods can’t 
capture the signature on a voucher or inter- 
pret poorly wnitten figures or bizarre expla- 
nations of mishaps on claims. The huge, 
nonerasable capacity of write-once tech- 
nology makes it practical to store all this 
information in the form of a scanned image 
of the paper. A single American Express 
voucher, scanned with the resolution of a 
good facsimile machine, would take 
something like 75K bytes; so a billion- 
byie, 12-inch writc-once optical platter 
could contain permanent records of more 
than 10,000 such images, plus enough in- 
dexing information to locate them easily. 
The platter would take much less space 
and would be much easier to manipulate 
than microfilm or similar media, and a 
“‘copy’’ of the voucher could be easily 
telecommunicated to the nearest American 
Express office when a customer claimed 
he hadn’t ever signed for $400 for the Va- 
Voom Escort Service. Today, you can 
spend millions on a scanning and optical 
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OF THE ’90s 


Ww: more than a dozen applications 
already being sold and several 
dozen more in development, CD-ROM 
is developing into the premier reference 
tool of the 1990s. It is commonly expect- 
ed that CD-ROM will take the place of 
such large reference database systems as 
Dialog (Palo Alto, California) and BRS 
(Latha, New York). In fact, most of the 
early CD-ROM applications have been 
disks containing databases from these 
services. Not only do these already have 
established markets receptive to CD- 
ROM technology, they are already digi- 
tized. This eliminates the largest single 
expense associated with CD-ROM appli- 
cations development, the conversion of a 
shelf full of reference books into digital 
form—whether by a combination of 
scanners and extensive correction or by 
hand entry—is labor intensive and, as a 
result, costly. 


ERIC One of these early CD-ROM 
products for the PC is the Educational 
Resources Information Center (ERIC) 
database of the U.S. Department of Edu- 
cation. One of the most heavily used of 
all the on-line databases, the early publi- 
cation of ERIC is ‘‘a major coup"’ for 
producer SilverPlatter (Wellesley Hills, 
Massachusetts), a leader in CD-ROM 
development, and for the CD-ROM in- 
dustry in general, says SilverPlatter’s 
U.S. sales manager Christopher G. Poo- 
ley. It provides full references and sum- 
maries of thousands of papers on all as- 
pects of education from preschool 
through postgraduate. It is of great inter- 
est to undergraduate education majors, 
graduate students in education and relat- 
ed areas, professional educators, and 
many professionals in such related social 


PREMIER REFERENCE TOOL 





sciences as psychiatry and child develop- 
ment. 

Like all SilverPlatter products, ERIC 
is accessed using special software that 
comes ona separate floppy disk. This ac- 
cess software, developed at SilverPlat- 





@ tis commonly 
expected that CD-ROM 
will take the place of such 
large reference database 
systems as Dialog 

and BRS. 


ter’s home base in London, gives the ex- 
perienced user the same efficient 
Boolean search techniques found in the 
large databases, using standard com- 
mands or logical variations where com- 
mands are not standard. For the inexperi- 
enced user, it offers a full set of help 
screens and menus. Thus, if you wish to 
search for articles on the hearing im- 
paired, for instance, you can enter those 
two words as key words for an initial 
search. The software will search the en- 
tire disk (usually in less than 10 seconds) 
and give you the number of articles with 
‘*hearing,’’ the number with ‘‘im- 
paired,”” and the number with both com- 
ing together. If you decide to narrow the 
search further, you can ask for articles 
with that phrase in the title. You can ask 
for those published in 1986 or only those 
by a particular author. At any time you 


































Although still in its infancy, CD-ROM applications development is already creating 
products that can be used to greatly improve the reference capacities of schools 
and libraries and, one day soon, the home consumer market. 


can end the search to look at the articles 
found or step back to an earlier point in 
the search and take a new approach. 
Thus, although experienced searchers 
may be able to find the precise informa- 
tion they want more quickly, rank nov- 
ices also can use ERIC or any SilverPlat- 
ter products. 

This fact is important to Pooley. He 
expects that libraries will allow users to 
search their CD-ROM disks directly, 
giving individual users experience work- 
ing with them; heavy users will soon be- 
come interested in having their own 
copies of the disks they use most at their 
desks. Currently, most CD-ROMs are 
priced too high for the average user to af- 
ford—ERIC, for instance, costs $2,000 
for its three disks. This price, however, 
reflects its traditional limited library mar- 
ket. If a larger market evolves, the U.S. 
Department of Education could drop the 
price and make more money selling larg- 
er numbers of copies. Eventually, many 
of the independent producers who own 
the rights to the disks may choose this 
course. 





GROLIER’S ENCYCLOPEDIA ln 
fact, some already have. One of the first 
and most famous CD-ROMs is The Elec- 
tronic Encyclopedia created by the New 
York-based Grolier Electronic Publsh- 
ing. Designed as a consumer disk even 
though no consumer CD-ROM market 
exists as yet, itis priced below the cost of 
the printed encyclopedia at $199 plus $25 
a year for a subscription to an annual up- 
date that consists of an entire new disk. 
This is undoubtedly the best buy for any- 
one wishing to own his own CD-ROM. 
The disk holds the full text of the Aca- 
demic American Encyclopedia, the same 
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one available on The Source, Compu- 
Serve, GEnie, and nine other consumer 
and professional database services. 

Like ERIC, The Electronic Encyclo- 
pedia is fully searchable, allowing users 
to find the information they need much 
more quickly than they can in the printed 
encyclopedia. In fact, says Grolier’s na- 
tional sales manager John Croll, it makes 
it possible for you to find information 
that would be impossible to find manual- 
ly using a conventional index. A key 
word search for information on the U.S. 
Civil War, for instance, would turn up 
not only the obvious articles on famous 
battles and well-known personages but 
passing references in the histories of 
many other people and places. 

Although the home consumer market 
is not yet ready for The Electronic Ency- 
clopedia, public libraries, secondary 
schools, and colleges and universities 
are. Even some businesses have bought 
copies, although Grolier did not expect to 
find a market in corporate America. At 
the price, many potential users of CD- 
ROMs may find The Electronic Encyclo- 
pedia worthwhile as an introduction to 
the technology. If so, they seem to be 
getting a good impression. Croll says 
Grolier has been very pleased with the 
lack of technical problems associated 
with the disk, which was created for Gro- 
lier by Philips, and with its associated 
software and hardware. The disk runs on 
Philips, Sony, and Hitachi drives for the 
PC. Most service calls, Croll says, come 
from new users unsure of how to set up 
the systems or initialize the software. 
Once the systems are up and running, 
they seem to give users practically no 
problems at all. 

One of the major attractions of CD- 
ROM applications is their portability. 
Databases are not universally available. 
In third-world countries, phone service is 
sometimes chancy inside the country, 
while transatlantic calls are not to be un- 
dertaken lightly. Even inside the United 
States, a librarian may not be able to get 
onto a particular database because all the 
access ports are in use or the computer 
system itself is down. A local copy of the 








database on a CD-ROM eliminates all of 
these problems. 


CLASSICAL GREEK When the data- 
base is not easily accessible, such prob- 
lems are only heightened. This is the case 
with the /socrates (Thesaurus Linguae 
Graecae) database of Greek texts up to 
A.D. 600. Developed at the University 
of Califomia at Irvine, this product is of 
intense interest to classical scholars. In- 
stead of providing the service on-line, 
however, the developers sell copies on 





@ One of the major 
attractions of CD-ROM 
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portability. Databases 
are not universally 
available. 


tape that universities may install in their 
own mainframes. This is the logical ap- 
proach because of the lengthy nature of 
many of the searches, which serve the 




























| same, right down to its dimensions, as 


| looks toward a time in the not-too-distant 


needs of literary analysis rather than sci- | 


entific research. A typical search might 
be for uses of a particular phrase by an 
author—such as Homer’s famous 
“‘wine-dark sea."’ It might yield several 
hundred references, and each is likely to 
be important to the searcher since in each 
the word or phrase may have a slightly 
different meaning. This kind of search 
would take up so much time and yield so 
many references it would probably be 
prohibitively expensive at $10 a minute 
on BRS. However, many colleges do not 
have the computer space available for the 
192-megabyte Thesaurus. 

Such a database does fit easily onto a 
CD-ROM disk, a fact that has not es- 
caped the notice of Brown University in 
Providence, Rhode Island. Brown’s ex- 
tensive computer department is interest- 


ed in developing CD-ROM applications 
for the new IBM RT PC and found the 
Thesaurus ideal because of its size, the 
obvious need for it, and the lack of copy- 
right problems with the texts. The texts 
are being combined with extensive 
search software, and although it is still 
under development, the disk itself has 
been successfully mastered. Ellie Myll- 
nas, the graduate student handling the 
Classics Department end of the develop- 
Tent, points out that when this applica- 
tion does become available it will be par- 
ticularly beneficial to professors in 
smaller schools. *‘Today, most of them 
do not have access to the Thesaurus at 
all,’’ she said. **When this is finished, 
they will be able to have their own private 
copies running on their own desktops. ”’ 
Although CD-ROM is technically the 


the compact laser disk that has revolu- 
tionized the music recording world in the 
last 2 years, no one has yet put out a CD- 
ROM with graphics and sound. Sony, 
Philips, and Hitachi have proposed a new 
standard called Compact Disk Interac- 
tive, or CD-I, that will incorporate sound 
and pictures with text. The new standard 


future when televisions, stereo systems, 
and home computers will be combined 
into a single unit. Compact disk players 
will be an integral part of these home en- 
tertainment centers, and those players 
will be equally capable of reading disks 
containing music, movies, or data. For 
the present, however, CD-I, which was 
only agreed to early in 1986, is a standard 
on paper only. No hardware or disks 
have yet been created that meet it. 













DOMESDAY PROJECT Not all CD- 
ROM developers are waiting for CD-I, 
however. For the last year a team at the 
BBC in London has been compiling a 
unique CD-ROM disk designed to chron- 
icle Great Britain as it was in 1986. 
Called The BBC Domesday Project after 
the famous census and tax roll of En- 
gland made in 1086, it is the most ambi- 
tious CD-ROM project yet undertaken. It 
is intended to provide a complete picture 
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("Premier Reference Tool of the ‘90s" continued) 

of what it is like to live in Great Britain. It 
uses moving and still pictures, with 
sounds and text arranged both in narra- 
tive and searchable form. 


Much of the raw material is being] | 


by schoolchildren. Teams from 


are in, while similar teams of Scouts, 
Girl Guides, Womens’ Institutes, and 
National Farmers’ Association members 
are covering 2,000 rural communities. 
Each community package consists of| 
three , audio recordings, a 
map, and 20 screens of text on the subject 
“‘this is what our community is like in 
1986.’’ Mapping is used extensively, 
starting with a map of the entire United 
Kingdom and separate maps of each of 
the four countries—England, Scotland, 
Wales, and Northern Ireland—that make 
up the U.K. These in turn are brokken 
down into regions each 30 by 40 kilome- 


includes floor plans of many building. 

This ambitious project, the ultimate in 
time capsules, is scheduled to be finished 
before the end of 1986. It will be of great 
interest to sociologists, folklorists, histo- 
rians, and the curious, and its value will 
grow with each passing year. It also has 
immediate value to the CD-ROM indus- 
try and its potential customers, however, 
for it will demonstrate the full potential of 
the CD-ROM to provide integrated infor- 
mation in many forms. Someday Gro- 
lier’s Electronic Encyclopedia, for in- 
stance, may provide a sample of music as 
well as text under ‘*Beethoven,’’ a scene 
from Casablanca under **Bogart,’’ a 
narrated visual tour of Notre Dame under 
“*Gothic Cathedral.”’ Ultimately, it is 
this combination of video and audio 
along with textual information that will 
make the CD-ROM a new publishing 
medium of unique and exciting value. 
—G. Berton Latamore 


G. Berton Latamore is a free-lance writ- 
er and editor of VideoPrint, an electronic 
publishing market newsletter. 





storage system for the corporate main- 
frame or $40,000 or so for a PC-based sys- 
tem, including scanner and write-once 
drive, from LaserData of Lowell, Massa- 
chusetts. 


OBSTACLES Sounds great: Go to your 
nearest computer dealer, buy a CD-ROM 
drive for a couple of hundred dollars, open 
up your PC and install it beside the existing 
drives, and you’re in the market for all 
those terrific CD-ROM information prod- 
ucts. And in a year or so, it will be that sim- 
ple; unfortunately, for now it’s not. 

It’s not that the drives aren’t there. 
They’re available, and they’re manufac- 
tured by big, reliable companies. Sony and 
Philips invented CD-ROM, and both can 
sell you a drive for your PC. For $1,000, 
Hitachi will sell you an external drive 
shaped much like an audio CD player or 
one that fits into a full-height disk drive 





slot inside your PC for a little less. Digital | 


Equipment, Denon, Sanyo, and a number 
of other manufacturers are either already 
offering drives or have announced their in- 
tention to do so. They are all priced about 
the same, but, with audio CD players sell- 
ing for as little as $100 in New York elec- 
tronics discount outlets, industry observers 
see prices of computer-peripheral CD- 
ROM drives dropping to $200 or so in the 
next couple of years. 

And while there may not yet be infor- 
mation products that interest you, the in- 
formation industry is diligently trying to 
change that. There are at least 50 CD- 
ROM products available for general sale 
already, and many more are in use by large 
organizations. (See sidebar *‘CD-ROM 
Applications.’’) 

The problem right now is the lack of in- 
dustrywide agreement on the relationship 
between the computer, the CD-ROM 
drive, and the disks and the data on them. 
The physical layout of data on the disk and 
the error-checking and decoding schemes 
used by the drives are all borrowed from 
audio CD. But there is not yet any agree- 
ment on the way in which the data is orga- 
nized on the disk, or on the interface be- 
tween the CD and the rest of the 
microcomputer world. 

The result of this lack of agreement is a 
jungle of competing, nonstandard ways of 
organizing data on disks, accessing files, 


and conversing with the drive to get what is 
necessary. DOS knows nothing about CD- 
ROM, and so every developer of hardware 
and software has to reinvent all the con- 
ventions and interfaces. The situation is 
now so bad that some CD-ROM disks can 
be run using only particular manufactur- 
ers’ drives. No interface between existing, 
non-CD microcomputer applications and 
CD-ROM is possible except by using con- 
ventions and software invented by that 
CD-ROM developer. This means a lot of 
extra work for developers and a lot of in- 
convenience for customers. 


SETTING STANDARDS The CD- 
ROM industry has known for some time 
that this lack of standards was a problem. 
Back in September 1985, John Einberger, 
the director of software products for Refer- 
ence Technology (a Boulder, Colorado, 
CD-ROM development company), decid- 
ed something ought to be done about it. He 
and some colleagues contacted every com- 
pany they knew that might have an interest 
in CD-ROM data format standards and 
convened a meeting at Del Webb’s High 
Sierra Casino and Hotel in Lake Tahoe, 
Nevada. Despite only 10 days’ notice, 
they all came: the subject was vital. The 
lofty-sounding High Sierra group, chaired 
by Einberger, was the result of that meet- 
ing. Its members represented the likes of 
Digital Equipment, Hitachi, Philips, 3-M, 
Apple, AT&T, Xebec, and Microsoft. In 
its final report, released last June, the 
group unanimously recommended a logi- 
cal file structure that reflected the con- 
straints and strengths of the CD-ROM me- 
dium, including a subdirectory structure 
that minimizes the number of slow, long- 
distance, random seeks across the surface 
of the disk. (See sidebar ‘*The CD Format: 
Huge Data Density, Slow Seek Time.’’) 
The group’s proposal is now working its 
way through official standards organiza- 
tions (NISO in the United States and 
ECMA in Europe) and should have formal 
blessing by mid-1987. 

In the meantime, the ball is in Micro- 
soft’s court, since the agreement on a logi- 
cal data layout shifts the focus to operat- 
ing-system-level standardization. Truly 
easy use and interchange of CD-ROM 
disks between different computers will re- 
quire changes in DOS (and other comput- 
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SQUEEZE 10 TIMES AS MANY 
SPREADSHEETS ON A DISK. $79.95. 


Spreadsheets are wonderful 
tools, but they have three major draw- 
backs: they take up a lot of disk 
space, they take a lot of time to load 
and to save, and they're expensive 
to send electronically. 

Introducing SQZ!™ from Turner 
Hall Publishing, the spreadsheet 
compaction utility that reduces the 
amount of disk space needed for 





Lotus 1-2-3° 
and Symphony™ 
WORKS WITH spreadsheets by 
ALL RELEASES 80%-95%. And 
OF 1-2-3 AND cuts retrieve/ 
SYMPHONY. save time for 
floppy users. 
$QZ! takes 


up less than 30K of RAM and runs 
co-resident in memory with DOS and 
the Lotus program. It works easily witk 
popular memory-resident programs 
like Note-It™ and Sidekick” In RAM, 
the spreadsheets remain the original 
size. Spreadsheets are automatically 
squeezed and unsqueezed during 
normal file saving and retrieving 
without loss of content. 

SQZ! features a communications 
option that reformats spreadsheets 
so they can be sent over electronic 
mail services that normally only 
accept text files. And since the files 
are sent in compressed form, you can 
save 80%-90% in transmission time 


HOW TO ORDER. 


Order SQZ! by phone. We accept MasterCard or Visa. 


Or filt out the coupon at the right and send it to us with 


2 


a check or money order. iInciude $2 shipping ($12 outside 


USA). CA residents add $5.60 sales tax. SQZ! comes with 


a 30-day, money-back guarantee. 


S| Turner Hall Publishing 


1020] Torre Ave., Cupertino, CA 95014 


1-800-556-1234 x527, 
(In CA 800-441-2345 x527) 


§QZ! is also available at better dealers. 





LOTUS SPREADSHEET AFTER SQUEEZING 





on your phone bill. And a password 
feature lets you encrypt files to 
protect them from unauthorized use. 

S§QZ! is simple to use. It's not 
copy-protected so hard disk users can 
install it easily. The user interface 
mimics Lotus. You can even customize 
the defaults. 

SQZ! runs on the IBM® PC, XT,” 
AT,“ and 100% compatibles with 
any release of 1-2-3, Symphony and 
VP Planner.™ It’s compatible with EMS 
memory expansion boards. Every 
package comes with a complete User's 
Manual, the program diskette, a Help 
Hotline number, and a 30-day money- 
back guarantee. 

We also publish Note-it, the 
1-2-3 documentation utility. Which, 
we're proud to say, was named 
1985 runner-up Product of the Year 
by Infoworld. 

Remember, when you're up 
to your ears in data, there's only one 
thing you can do. SQZ! 


hi 


THE DATA SQUEEZER 
FOR LOTUS. 
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Please send me 
$2.00 for shipping ($12 outside USA). CA residents add 
£5.60 sales tax. L]) / enciose 
O MasterCard or O Visa. 


Card & 





copies of SQZ! at $79.95, pius 


. Please charge my 





Exp. Oata 


Name 
Company 
Address 


City State Zip 
Phone ( 
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S$Q2Z! and Note-it are tradamarks of Turner Hall Publishing. Lotus and 1-2-3 are registered trademarks, and Symphony is a trademark of Lotus Davelopmant Corp. 
Sidekick is a trademark of Borland international. 18M is a registared trademark ol, and IBM XT and IBM AT are tradamarks of international Businass Machinas Corp. 
VP Plannar is a tredamark of Paperback Software international. Program copyright Synex Systems Corp. 


CIRCLE 192 ON READER SERVICE CARD 


MAKE YOUR IBM PC 


IN JUST 5 MINUTES! 





Qo 


Introductory offer $395 


y: 
Lif 
expires Oct. 31, 1986 


DON'T TAKE OUR WORD FOR IT. 
USE IT FOR 60 DAYS. IF YOU ARE 
NOT TOTALLY SATISFIED RETURN 


IT FOR A FULL REFUND. 


It sounds peat the idea of a speedup board that you can 
just plug right in as easily as putting bread in a toaster. How 
wondertul to be able to convert a PC or XT to a $4000 AT 
without the expense. But even when you get ready to spend 
$595.00 you want to be sure your choice is the very best. 

Here at PCSG we sell our (3M PC disk access speedup 
software by the thousands. But software doesn’t do any- 
thing about speeding up the microprocessor (or CPU) speed. 
As you know the microprocessor is the brain of the computer 
that controls all the poe like screen updates and calcu- 
lations like a spreadsheet makes. 


Faster and smarter than an AT- 
PCSG guarantees it. 


We wanted to offer a speedup card that would be the 
compliment to our disk speedup software, aad et in- 
cluded at no extra charge.) We wanted it to be literally the 
most advanced, fastest, most feature rich board available 
today. We could only be satisfied with a board that was the 
finest example of the engineering art. 

There is no question we have met our every objective by 
developing and manufacturing the BREAKTHRU 286 card. 
This is the best designed and most functional speed up card 
available today. We guarantee it. 

HERE IS WHAT MAKES IT SO SPECIAL. 

First, it installs so easily. It is a half slot card, only five 
inches in length. You don’t even have to give up a full slot. 
What's more, unlike competing products it works in the 
Compaq and most clones. The instructions are so simple we 
considered showing a picture of a child putting it in. Eas 
diagrams show how you just place the card in an open slot, 
remove the original processor and connect a single cable. 
There is no software Se as From that moment you are 
running faster than an AT. 





Second, it is advanced. The BREAKTHRU 286 replaces 


the CPU of the PC or XT with an 80286 microprocessor that 





Age 





AL. 





is faster than the one found in the AT. A 16K cache memory 

provides zero-wait-access to the most recently used code 

and data. In benchmark tests the card accelerated software 

Be rams —both custom and off-the-shelf anywhere from 
00% to as much as 700%. Wow! 

Third, you have full compatibility. All existing system 
RAM, hardware, and peripheral cards can be used without 
software modification. It operates with LAN and mainframe 
communication products and conforms to the Lotus/Intel/ 
Microsoft Expanded Memory Specification (EMS). Software 
compatibility is virtually universal. 

Fourth, it is the best there is. There are several other 
boards on the market. Some are priced about the same as the 
BREAKTHRU 286 and some are cheaper. We at PCSG have 
compared them all, but there simply was no comparison. 
What we discovered is that many cards being sold offer only 
a marginal speed up in spite of their claims. We found some 
to be merely versions of the obsolete 8088 or 8086, and others 
to be just poorly engineered. The 8MHz BREAKTHRU 286 is 
unequivocally the best executed and most completely reliable 
speedup board manufactured today. 

PCSG has since ae 1983 dominated the lap portable 
market with ROM software such as Lucid spreadsheet and 
Write ROM that reviewers rated as excellent. We were proud 
to successfully enter the IBM PC market last year with disk 
access speedup software. Now we are so pleased with the 
BREAKTHRU speedup card. We use them on our own PC’s 
to make them faster than AT’s. We are really excited about 
this product. 

‘SG makes the unabashed statement that the BREAKTHRU 
286 card represents more advanced technology than boards 
a Orchid, Quadram, Victor, Mountain, P.C. Technologies, 
Phoenix... we could go on. 

But an ad can't let you experience it for yourself. That's why 
we sell the BREAKTHRU 286 on a 60 day trial. If you aren't 
geal satisfied return it within 60 days for a full refund. 

It is priced at $595. Call today with your MasterCard, Visa, 
American Express or COD instructions and we will ship your 


card the very next day. cyycLe 489 ON READER SERVICE CARD 








PERSONAL GOMBUTER SURRORT ORQUP 
11035 Harry Hines Blvd. #207 «Dallas, Texas 75229 


214-351-0564 
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“TT Storing Data / 2 
ru on a WORM | aaa 


A sequential 
Application layout does not allow 
Programs files to be updated or ex- 
tended, but only copied. The di- = 
rectory and the file allocation table — 
normally found on a disk are simulated in memory as part of the dnver, This information is passed to 
DOS as necessary. The simulated disk looks just like a conventional DOS disk. 

The logical-to-physical transtation table is used to convert the logical DOS access information 
to the physical track and sector references on the laser disk. This conversion is performed for every 
fead or write access. This approach allows any set of files on the WORM to be placed in the 
simulated disk. The sequential nature of the physical disk format lends itself to fast access. 


= 


Device iver The linked-layout WORM allows files to be updated on a block basis. It also keeps a record of 


what has been updated by block. The simulated disk information (which 1s created in memory) is 
Logical-to- identical to the layout of sequential files; however, the way information is obtained for the logical-to- 
Physical Physical translation table is different. 
Translation A file ts initially wntten as a sequential file with one exception: each block has an additional 
link, which ts zero. This link can be changed because zeros in the laser medium can be overwritten. 
If information has been updated, this link is changed from the old block number to the new block 
number, The WORM disk driver is smart enough to know that the logical-to-physical translation table 
must be updated and that these links should be followed when building up the initial directory and 
file allocation tables. 
The advantage of linked files 1s that they pro- 
Allocation duce a large updatable medium with an auto- 
Table (FAT) matic audit trail. The disadvantage 1s slow 
= - sequential access for files that have 


Fileneme 


Link 
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CD-ROM APPLICATIONS 
The companies and developers listed below are the best sources of information on 


currently available CD-ROM applications, including up-to-date price information. 


























CIRCLE 696 ON READER SERVICE CARD. 





ers’ operating systems as well). Micro- 
soft’s Carl Stork, director of marketing for 
the CD-ROM division, isn’t ready to an- 
nounce anything yet but acknowledges 
that it is working on a CD-related upgrade 
to DOS. 

During High Sierra’s work, Philips and 
Sony threw in a monkey wrench by an- 
nouncing plans for a new standard of their 
own called CD-I (for interactive). The CD- 
I standard will organize CD disks contain- 
ing different kinds of information—com- 
binations of text, graphics, sound, and 
software—and is aimed at the mass con- 
sumer market rather than at computer us- 
ers. CD-I includes specifications for the 
kind of hardware needed to use the disks (a 
68000-based microcomputer contained in 
aCD player shell) and the interconnections 
to the display and audio worlds. A CD-I 
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system will be *‘plug and play”’ like a vid- 
eo game machine rather than a flexible, 
general-purpose, somewhat more com- 
plex tool like a microcomputer. 

It’s not at all clear what kinds of prod- 
ucts will be created using the CD-I stand- 
ard—the only existing products that come 
close to using video, audio, text, and soft- 
ware are video games—but it is clear that 
the CD-I evolution will have no effect on 
the development speed of CD-ROM prod- 
ucts and standards. According to represen- 
tatives of Philips and Sony and High Sier- 
ra’s Einberger, CD-ROM and CD-I are 
compatible standards. High Sierra man- 
aged to accommodate the needs of CD-I in 
its proposals without compromising the 
usefulness of CD-ROM in its primary mar- 
ket—delivery of professional and business 
information. 


A-V ONLINE Isocrates (Thesaurus Linguae Compact Disclosure COMPENDEX: Aerospace 
Access Innovations Graecae) Disclosure i 
4314 Mesa Grande S.E. Brown University 5161 River Rd. COMPENDEX: Chemical 
Albuquerque, NM 87108 Classics Department Bethesda, MD 20816 Engineering 
(505) 265-3591 Providence, RI (301) 951-1300 COMPENDEX: Electrical and 
James C. Johnstone (401) 863-2123 Hollis Palmer Computer Engineering 
CIRCLE 698 ON READER SERVICE CARD Ellie Mylinas GAACLE 661 ON READER SERVICE CARD Engineering information Inc. 

CIRCLE 696 ON READER SERVICE CARD. 345 E. 47th St. 

= Million Dollar Directory New York, NY 10017 
American Psychological Assn. Compact Cambridge Dun’s Marketing Service—Dun and | (800)221-1044  - 
1200 17th St. S.W. Cambridge Scientific Abstracts Bradstreet (212) 705-7600 
Washington, DC 20036 5161 River Rd. 49 Old Bloomfield Ave. James Buckley 
(202) 955-7600 Bethesda, MD 20816 Mountain Lakes Corporate Center 2 CAACLE 686 ON READER SERVICE CARD 
Lois Granick (301) 951-1400 Mountain Lakes, NJ 07046 
CIRCLE 698 ON READER SERVICE CARD: CIRCLE @940N READER SERVICE CARD (201) 455-0900 Periodical Database 

Robert Dipmars The F.W. Faxon Co. 
UK Library Database Health and Safety in Chemistry GIRCLE 600 ON READER SERVICE CARD 15 Southwest Park 
The British Library Chemical Abstracts ‘Westwood, MA 02090 
Great Russell St. P.O. Box 3012 EMBASE-—Excerpta Medica (617) 329-3350 
London WCI Columbus, OH 43210 Elsevier Science Publishers Cathy Klesh 
England (614) 421-3600 52 Vanderbilt Ave. CIRCLE 687 ON READER SERVICE CARD. 
(O1) 636-1544 Brian Camman New York, NY 10017 
‘CIRCLE @97 ON READER SERVICE CARD. CIRCLE 603 ON READER SERVICE CARD (800) 457-3633 LaserQuest: GRCCOM Resource 
(212) 370-5520 

LePae: Local Public Access Catalog | DataTimes Library System Elaine Alligood General Research 
Brodart Corp. Datatek Corp. GIROLE@86 ONREADERSERVICECARD | 5383 Hollister Ave. 
500 Arch St. 818 N.W. 63rd St. — AEP. Bo 6770: 
Williamsport, PA 17701 Oklahoma City, OK 73116 Santa Barbara, CA 93111 
(717) 326-2461 (405) 843-7323 (805) 964-7724 


DATABASE ORGANIZATION Beyond 
data organization and operating systems, 
there’s another level in which we, the con- 
sumers, would be well served by some 
consistency: database and software organi- 
zation. All current CD-ROM products in- 
clude not only data but the software with 
which to interact with the data. The soft- 
ware, of course, includes the user inter- 
face—the commands, the searching meth- 
od, the display screens. So if you want to 
use one company’s corporate information 
database in the moming and another’s en- 
cyclopedia in the afternoon, your interac- 
tions with the two databases will be com- 
pletely different. What’s needed is some 
standards for database organization that let 
the developers of search-and-manipulation 
software anticipate how the data is going to 
be organized, let data distributors off the 
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The Electronic Encyclopedia LaserSearch Book Identification Universe of Sound, Vol. I Current Biotechnology Abstracts 

Grolier Electronic Publishing Ingram Book Co. Optical Media Services Royal Society of Chemistry 

95 Madison Ave., #407 347 Reedwood Dr. 314 Quail Run Rd. Burlington House 

New York, NY 10016 Nashville, TN 37217 Aptos, CA 95003 Piccadilly, London W1 
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Three legal and two internal Concise Encyclopedia of Science CIE & RIE '80 to present PC Compustat 

databases and Technology and Dictionary of Ori Inc. Information Systems Standard & Poor's 

Harwell Laboratories Scientific and Technical Terms 4833 Rugby Ave. 1221 Ave. of the Americas 
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OXONOX1!1 1221 Ave. of the Americas (301) 656-9723 (212) 512-4900 
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(02) 352-4141 (212)512-2000 
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Hitachi Corp. Law Code of Virginia New York, NY 10018 Ann Arbor, M1 48106 
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software-development hook, and let users 
learn one system for all data. 
Such a standard ‘‘would be nice,’’ says 


Julie Schwerin, president of InfoTech (a | 


consulting and product development firm 
in Pittsfield, Vermont) and a widely read 
commentator on the CD-ROM industry. 
But she doesn’t think it's going to happen. 
In part it won't happen because there are 
good reasons for using different kinds of 
interfaces for different databases, and it 
wouldn’t be in the users’ interests to stan- 
dardize too much. In part, though, it won't 
happen for commercial and marketing rea- 
sons. Companies that have data for sale 
don’t necessarily want to be in the business 
of simply selling data; they'd like to cap- 
ture customer loyalties in ways that data 
can’t and user interfaces can. So if you 
hold out until standards are developed at 








the applications level, you’re likely to miss 
the whole CD-ROM game. 

The strengths of CD-ROM are the enor- 
mous amount of data it can hold and the 
economies that are possible because it has 
so much in common with the mass-pro- 
duction audio disk. The cost of creating a 
master CD, from which a huge number of 
copies can be pressed, is on the order of 
$10,000 and dropping; the cost of pressing 
the disks themselves ranges from $50 
apiece for tiny quantities down to little 
more than $5 if you want several thousand. 
There are several plants already in place 
that can handle the pressing and many con- 
sulting companies that will help you orga- 
nize your data for CD-ROM reproduction, 
if you want a piece of this action. And the 
industry is barely off the ground. 

CD-ROM’s weakness is that, for the 




















foreseeable future, the time required to lo- 
cate random chunks of information on a 
disk is enormously greater than computer 
users are accustomed to with their hard 
disks—more comparable to the speed of a 
floppy disk, in fact. The problem can be al- 
leviated to some extent by very careful lay- 
out of the disk to minimize the number of 
occasions that a random seek will be nec- 
essary, but the gap can’t be closed. And 
the unusual constant-linear-velocity drive 
mechanism, with its variable speed of rota- 
tion, guarantees that the CD-ROM drive 
you buy for your computer will never be of 
any use for anything but reading your pur- 
chased CDs. 


THE WORM ALTERNATIVE Write- 
once, read-mostly (WORM) optical disks 
and drives are also a reality. Drive produc- 
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ers include major companies like Sony 
(again) and Toshiba; a number of subsid- 
iaries or joint ventures of big companies, 
suchas Optical Storage International (Phil- 
ips and Control Data) and Optimem (Xe- 
Tox); and several small independent com- 
panies like Laserdrive, Information 
Storage, Optotech, and Lancore Technol- 
ogies. All their 5/-inch drives cost in the 
$4,000 to $5,000 range, and the current 
price of a 54-inch disk cartridge is on the 
order of $90 to $100. Some of the compa- 
nies produce other sizes of drives (often 


12-inch), but they are fast fading in favor 
of the 54-inch standard, and 34-inch op- 
tical media are coming up on the horizon. 

Current data densities on the 5'%-inch 
drives are between 100 and 200 megabytes 
per side, although 300 to 400 megabytes 
should be possible within a couple of 
years. Current drives play one side of a sin- 
gle disk at a time, but double-headed 
drives for two-sided disks, *‘jukebox"* 
disk changers, and multispindle drives that 
can handle several disks simultaneously 
are not far off. 


Most of the current sales of write-once 
optical drives are for narrow applications, 
in which the drive is part of a packaged so- 
lution for a particular market. Consequent- 
ly, the interchangeability of data from one 
make of drive to another is not usually re- 
quired. Good thing: you can’t even get an 
Optotech cartridge into the slot in the front 
of an Information Storage drive, much less 
make sense of the information on it. 

There are efforts to create standards in 
the write-once arena. An American Na- 
tional Standards Institute committee is 


THE CD FORMAT: HUGE DATA DENSITY, 


SLOW SEEK TIME 


Because the CD-ROM’ s motor must change speeds as it changes tracks, information 
on the disk must be very carefully organized to limit track changes and make 


access times reasonable. 


CD carries a single spiral track that 

starts at the center of the disk and 
works its way outward. The tums in the 
spiral are microscopically close togeth- 
er—16,000 of them per inch of radius, 
compared with only a couple of hundred 
onahard disk. The flat surface of the disk 
is called ‘‘land.”’ Tiny grooves (called 
“‘pits’’) are physically sunk into the land 
during the disk-pressing process, much 
like a phonograph record but with far 
higher precision. The groove pattern rep- 
resents zero and one bits but has a com- 


plex coding scheme that uses nearly four | 


bits for every one of real, usable data. 
The extra bits are used for speed control 
and for sophisticated error correction. Ifa 
small area of the disk is obscured by 
scratches or suffers from a manufactur- 
ing defect, the data on it can be recon- 
structed with the redundant information 
in the extra bits. 

The track is divided into sectors that 
contain (usually) 2K bytes of real data, 
plus about 300 real bytes of additional er- 
ror correction, synchronization, and ad- 
dress information. Each 2K block is ex- 
actly the same length along the 
track—about % inch—no matter wheth- 
er it is close to the center of the spiral or 
far out toward the edge. It follows that 


Pc 








the loops of the spiral out at the edge, be- 
ing longer, contain more sectors of data 
than the loops near the middle. 

When an audio CD is playing music, 
the laser in its drive starts reading the data 
at the center of the disk. It swallows 75 
sectors (or over 150K bytes) per second 
and converts them at that rate into analog 
electrical signals that it feeds to your ste- 
reo amplifier. The laser is mounted on a 
reading head that moves radially outward 
from the disk’s center, and the disk spins 
under it, allowing the laser to follow the 
spiral. To maintain the 75-sectors-per- 
second rate as the loops of the spiral get 
longer, the motor that is spinning the disk 
under the laser must speed up gradually 
as the head moves outward. 

This recording scheme is called con- 
stant linear velocity (CLV), since the 
speed of the scan is constant along the 
line of the spiral. The alternative scheme, 
used by nearly every other computer disk 
in the world, is called constant angular 
velocity (CAV). A CAV drive rotates the 
medium at a constant rate, and the same 
amount of data is stored around each con- 
centric track on the disk. Consequently, 
the longer outer tracks are not very 
densely packed with data and a lot of ca- 
pacity is wasted. 








ASECOND’S WAIT CLV makes a lot 
of sense for audio CD, since most of 
what the drive does is simply follow a 
track and pour out a stream of data at a 
constant rate. Only occasionally, when 
you decide you want your CD player to 
skip from track 4 to track 6 of your favor- 
ite Tina Tumer disk, does the drive have 
to move the head out along the radius and 
speed up the disk to match. In the audio 
world, with its looser tolerances, the sec- 
ond or so this process can take is accept- 
able. But a second’s wait to fetch the next 
block of data in a database is not, and 
therein lies the need for a lot of planning 
and scheming to make CD-ROM an ac- 
ceptably fast data storage and retrieval 
mechanism. 

Great efforts need to be made to figure 
out the sequence in which data will be re- 
quired, so one block can be located as 
near as possible to the next. Files should 
be kept contiguous. The index structure 
mustn’t demand three or four movements 
to locate a piece of data. Unfortunately, 
not all these criteria can be met for all cir- 
cumstances. Fortunately, because the 
data once organized and pressed will 
never be changed, great care and plan- 
ning can go into the layout of each disk. 
—John Helliwell 
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working on reaching a consensus on mat- 
ters ranging from the physical characteris- 
tics of the cartridges through the optical 
characteristics and format (analogous to 
the Sony/Philips physical standards for 
CD-ROM). Ultimately, it would like to 
settle on a logical file structure standard 
comparable to that of the High Sierra 
group. The process in the write-once arena 
is different—it is being carried out through 
official standards bodies rather than im- 
posed by a couple of giant corporations 
and licensed to everyone else—but the re- 
sult should be the same: media inter- 
changeability among different manufac- 
turers’ devices. (Ed Rothchild, San 
Francisco-based publisher of Optical 
Memory News, thinks there may be some 
stalling in this area, however. He suspects 
that the American drive manufacturers are 
reluctant to see drives standardized to the 
extent that low-cost, high-volume over- 
seas manufacturers have the chance to 
dominate the emerging market.) 

The result of this current situation is that 
you are unlikely to find a reason to buy a 
write-once drive by itself; it will show up 
on your desk only if it is part of a larger 
vertical-market system. 


ERASABLE MEDIA Standardization 
may not be critical in today’s specialized 
write-once market, but it will be once the 
next wave hits: erasable optical media. Al- 
ready, according to Rothchild, erasable 
5%-inch optical media and drives are be- 
ing beta-tested at numerous sites in the 
United States, and he expects that the first 
**multifunction’’ drives will be announced 
by next spring. Multifunction drives could 
write onto write-once or erasable optical 
media. They could read both of these 
types, as well as read factory-pressed read- 
only media (but not standard CD-ROMs). 
While write-once optical media have 
their own special advantages in applica- 
tions where an indelible medium is desir- 
able, the erasable medium, in Rothchild’s 
opinion, promises to give our familiar 
magnetic media a very firm shove off cen- 
ter stage by the mid-nineties. The erasable 
and write-once systems in use and planned 
do not suffer from the access-speed prob- 
lems iriherent in CD-ROM’s use of con- 
stant-linear-velocity recording; they store 
data in concentric tracks much like current 
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magnetic media. And the disks themselves 
promise to be at least as durable as existing 
magnetic media. 

So, at the end of the road, revolutionary 
optical disk technology becomes simply a 
replacement (with vastly greater capacity, 
to be sure) for our current magnetic tech- 
nology. 

But with a twist: optical technology will 
remain a better distribution medium than 
magnetic media because optical disks can 


be stamped out, thump-thump, like cook- | 


ies in factories, while magnetic disks still 
have to be duplicated byte by -byte and 
track by track. 


WHAT'SNEXT = And with that, this tale 
of three technologies comes full circle: 
there’s already a replacement for CD- 
ROM (before it’s even really taken off) on 
the horizon. CD-ROM capabilities are 
never likely to be integrated into the multi- 
function devices designed for 54-inch 
erasable and write-once disks; the mecha- 
nisms are just too dissimilar, and a combi- 
nation device would just be two devices 
married, uncomfortably, in one box. Bet- 
ter to have two separate devices. 

But that doesn’t preclude 5¥-inch, fac- 
tory-stamped read-only disks; they just 
wouldn’t be CD-ROMs. Indeed, a number 
of companies have proposed such a crea- 
ture—OROM is 3M’s name for it, Da- 
taROM is favored by Sony. They would 
share the physical and logical characteris- 
tics of the write-once and erasable media 
but would be used for CD-ROM-like in- 
formation distribution chores. Evolution 
of these disks will depend on market ac- 
ceptance of the CD-ROM, and the rate at 
which write-once and erasable media stan- 
dardize and penctrate the market. 

Optical data storage is in your future. 
You're going to be tempted by exciting 
CD-ROM information products and cheap 
drives within the next year, and in many 
markets, systems based on write-once op- 
tical technology will be competing for 
your dollar. Standards issues will darken 
the industry for a couple of years yet, but, 
of course, with a technology built on la- 
sers, there’s no doubt that there’s light at 
the end of that tunnel. Pt 


John Helliwell is a Toronto-based writer 
and microcomputer consultant. 
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Aardwolt Micros: 

217 East 85th. Suite 102 
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Accelerated Computer Training 
100 Oaks Shopping Center 
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1336 Edna SE 

Grand Rapids. MI 49507 
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National Al Leb, Inc. 
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Don Sivitz & Associates 

435 Dayton Street 
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513/421-1105 

Southeastern Systems, Inc. 
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704/866-8048 

TENMAST Software Systeme 
1018 Richmond Road 
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To Over 30,000 Installations, 
MultiLink’ !ViEANS Multi-User. 


At over 30,000 sitas, as many as one-quartar of a million 


users tap into tha power of MultiLink® Advanced everyday. 


Since 1983, they've come to raly on our multi-tasking, 
multi-user system for compatibility with their favorite 
softwara, and tha ability to shara disks, files, printars, 
and programs in a true PC-DOS environmant. 

From the largest of the Fortune 500 to tha smallast in 
small businass, MultiLink® has providad a cost-effectiva 
multi-usar solution that’s availabla from no ona alsa. 

MultiLink® Means Cost-Effective Timesharing 
ona PC. MultiLink® Advancad utilizes tha principla of 
timasharing by sharing a cantral PC's peripharals, filas, 
and procassor tima among nina users. Up to aight in- 
expensive terminals can be connacted to a single non- 
dedicated IBM PC, XT, AT or 100% compatibla using 
standard RS-232 ports. Each terminal effectively emu- 
latas a PC having up to 512K RAM. 

PC-Shadow”™ Workstations, shown below, evan have 
an AT look-alike, as well as work-alike, kayboard, dis- 
play, and sarial port. In addition, password-protacted 
ramota access via modam canba made with aither dumb 
terminals or PCs running our tarminal emulation softwara. 


MuitiLink® Means PC-DOS Compatibility with a 
Software-Driven System. Lotus 1-2-3, Symphony, 
WordStar, dBASE ill, & Multimata are just a sampling 
of tha wida variaty of PC-DOS software that’s fully 
compatible. 

Our software-driven system is also IBM NETBIOS 
compatibla, so programs that are writtan for IBM's 
Tokan Ring will run on our multi-user systam, as well. 

MuitiLink® Means Multi-User to Leading 
Computer Publications. Whethar you raad PC Magazine, 
“MultiLink® Advanced delivers on...convenience, speed, 
and flexibility,” or infoWorld, “If you want a low-cost 
multiuser system with up to eight tarminals, MultiLink® 
Advancedis worth a serious look,’ it becomas clear that 
MultiLink* Advanced is a formidabla contandar in tha 
multi-usar marketplaca. 

See What MuitiLink® Can Mean to You. Learn, 
firsthand, how our multi-usar system can benefit your 
company. Call The Software Link TODAY for complete 
information and the authorized dealar naarast you. 
MultiLink® Advanced is $595 and comas witha 
monay-back guarantea. 


_.. Multilink 


i; “ARAMA 


eee Shadow” an are trademarks of The 
THE SOFTWARE LINK, INC. 


ee weitsercemes 
iBM nm aro Marks of 

8601 Dunwoody Place, Suite 632, Allanta,GA 30338 Telex 4996147 SWLINK 
CALL: 404/998-0700 


jar, SBASE lil. Multimats, 
rademarks of 
Dealer Inquiries Invited 


THE SOFTWARE LINK, INC./CANADA, 
250 Cochrane Drive, Suile 12 Markham, Ontario LOR 67 
CALL: 416/477-5480 
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For $79.95 | 
you can buy this 
to send about five documents 


anywhere in the US. 
overnight. 





ocuments 


anywhere you can phone 
and over and over and ¢ 






Use 


over and over and over 





our phone to order 


iy 





now. 


800-448-3400, Ext 426 


When it comes to document and file 
transfer, EASTCOM SYNCRA™ Soft- 
ware for PCs far outdistances regular 
mail, overnight mail, even other 
communications programs. 

At $79.95, it costs far less than 
many other communications pro- 
grams, yet it gives you a set of features 
that is hard to match: 
= PC compatibility with DEC minis 
and IBM mainframes. 

@ Compression/compaction 
increases the volume of data you can 
send ina given period of time, for 
lower line costs. 

® Automatic operation lets your PC 
communicate unattended, thanks to 


its available, *Please include $79.96, 
version 2.1 or higher. Beil or HAYES-compatible asynchronous modem, 
RA trademarks. PC-DOS, XT, AT and IBM are trademarks of 
HAYES is a trademark of Hayes Microcomputer Products, (nc. MS-DOS is a trademark of 
@©Eastman Technology Inc., 1986 


features like auto call, auto initiation, 
restart at point of error, and store and 
forward. 

# Advanced error-checking algo- 
rithms help eliminate communication 
errors. 

SYNCRA Software for PCs also 
provides a gateway to the family of 
SYNCRA Communications Packages: 
SYNCRA Wide Software for wide 


/o4ft! See 
A Kodak Company 
128KB memory, two 360K floppy 


Eastman Communications (EASTCOM) 
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area networks, and SYNCRA LAN 
Products for local area networks. 

We guarantee your money back, if 
you're not satisfied with SYNCRA 
Software for PCs. Simply return the 
software and documentation within 
30 days for a full refund. 

So if overnight ever means overdue, 
order SYNCRA Software for PCs now. 

You can mail your check or money 
order to: SYNCRA Software for PCs, 
EASTCOM, Dept. 426, P.O. Box 10394, 
Rochester, NY 14610. 

But we recommend you call us with 
your Visa, MasterCard, or American 
Express card number. 

After all, it is far faster. 


. plus $3.00(U.S, Frarels) for shiboing and harsiting, for each peckage ordered: Laceby beer 

ives, or one floppy and one hard drive, running MS- 

maximum 9600 bps. Each communicating computer requires a SYNCRA Software y 
mar Micra Carp bs 


Corp. 


= SOFTWARE & JARED TAYLOR 


1-2-3 


KNOCKOFFS: 


f you're in the market for a pro- 
gram that looks, acts, and feels exactly like 
1-2-3, Release 1A, you're out of luck. Lo- ' 
tus won't sell you the original anymore, ° 
and none of the imitators has produced an | 
identical copy. This doesn’t mean you're 
stuck with Release 2.0 of /-2-3, though. : 
Some of the imitations are pretty close. If 
you're new to spreadsheets, a low-priced 
1-2-3 knockoff may be just what you need. 

If you already use /-2-3, Release 1 A, in 
your office and just want to add more 
“‘copies,”’ don’t forget that all three of the 
programs reviewed here—Farsight, The 
Twin, and VP-Planner—have added some . 
functions to your current standard. They 
may be able to run almost any /-2-3 macro - 
you write, but models you build with their 
Original functions won't run properly with 
1-2-3. You won't get full, two-way com- 
patibility. 

Something else to think about is memo- 
ry. All three imitations use more of it than | 
1-2-3 does, and so big models that ran on / 
1-2-3 may not fit. On my machine, a 
159K-byte file filled /-2-3 to the brim, but 
VP-Planner could swallow only 80K of it. 
The other two programs could handle even 
less. E 

If memory isn’t a problem for you, ! 


HOW CLOSE 
DO THEY 
COME 


Three low-cost 
imitators, VP-Planner, 
The Twin, and Farsight, 
can run 1-2-3 macros 
and offer some added 
functionality. But can you 
buy true Lotus performance 
for one-third the price? 


there are two more issues to consider: de- 
gree of compatibility and usefulness of the 
additional functions. Price is not an issue, 
since all three programs are priced within a 
dollar of one another. 


VP-Planner 

Adam Osbome, the man who rode to fame 
and failure with the Osbome computer, has 
come roaring back with Paperback Soft- 
ware. VP-Planner is the best known and 
the most expensive of this low-cost series. 
A lot more than a /-2-3 knockoff, VP-P 
puts real power at your fingertips. One of 
its highly touted features may be almost 
too complicated to use, but VP-P is a good 


, product that deserves to do well. 


Asa spreadsheet, VP-P is about as close 
to a perfect copy of /-2-3, Release 1A, as 
you're likely to find. Every template and 
macro I tried on it worked perfectly, 
though the manual wams that some offbeat 
1-2-3 coding may throw the program off. 
For example, VP-P can't handle /-2-3 
fange names that begin or end with a 
space, and it will behave strangely if you 
Tun macros that make menu selections by 
moving the cursor and hitting Enter. These 


’ are obscure incompatibilities, though, and 
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unless widespread use smokes out some 
serious bugs, you can consider VP-P pretty 
close to compatible. 

The VP-P spreadsheet has additional 
features that prevent two-way compatibil- 
ity. Ithas more date and currency formats, 
which allow displays like DM 23 734.00 
or 12/25/86. VP-P also lets you set spread- 
sheet column widths to 0 and set widths by 
ranges of columns as well as one by one. 

Other improvements over /-2-3, Re- 
lease 1A, include sparse-matrix memory 
Management, a command that lists named 
ranges, and a built-in spooler that lets you 
print one spreadsheet while you work on 
another. The graphics are no better than 
/-2-3’s, but you can print them without 
running a separate ‘‘print graph’’ pro- 
gram—a boon to floppy disk users. 

VP-P comes with a little more macro 
power, too. The command /XW lets you 
build pauses into macros of from 0 to 
65,535 seconds. A {GoRef} key word acts 
as arelative *‘goto’’, that is, it specifies the 
column letter and row number of a destina- 
tion cell by the contents of two other cells. 
This key word allows you to update macro 
operations on the fly. VP-P also comes 
with Autokey, a macro learn mode that 
tums keystrokes into macros. It uses a 
slick system to let you write /X commands 
this way too and politely prompts you for 
their necessary components. 

For color users, VP-P lets you change 
the background and foreground tones 
through a simple slash command. It’s a 


FACT FILE 


ra VP Planner, 
Leer Versivn 1.21 
Paperback Software 
international 
2830 Ninth St. 
g Berkeley, CA 94710 
(415) 644-2116 

= List Price: $99.95; un- 
protected version, $109.95 
Requires 256K RAM, one floppy disk 
drive, DOS 2.0 of later. 
In Short. VP-Planner’s spreadsheet is as 
close to 1-2-3, Release iA, as you're likely to. | 
get. il adds some features and is almost fully 
companible. Copy protected. Unprotected 
version available. 
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{goto} Ags” 
/ELRFILES™ 


{goto}COUNTER”@count(a@S. .a281)-4" 


{edlt}{calc}” 
xi COUNTERS =8° /xgQUiT~ 


eCOUNTER”SPACE™ 
{goto} SPACE” {edit}{home}’ ~ 
{goto} DATA 
/fcanDATA“ off 
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{goto} COUNTER” 
fedit}~-17" {edt} {ca ic)” 
¢xyTEST~ 


/peaQS.al@i~ 
HK home} 

7£ xvCONSOL” 
CONSOLrfeec} 


W310’ Chome} 


2 
Go to bottom of workshee 
Import directory file 
Count flies 
Hake number absolute 
Test counter 
Copy counter vaiue to SP 
Wake SPACE a iabel 
Go to DATA Ciocation for 
fo bine fite from disk 

e for iaet character 
arriage return to end € 
Go to COUNTER 
Reduce COUNTER by one 
Loop back to TEST 


Le s¢ imported directory 
Go to Al 

Save consolidation data 
Range to save is CONSOL 


Drelp Bedit Ename Jabs Eyoto Brinton Giaes Ztable Jrecalculate Zgraph 


VP-Planner is as close to a perfect copy of |-2-3 as any low-cost spreadsheet can be. This screen 
shows the worksheet layout. {t differs from \-2-3 in that the command lines are at the bottom of the 
screen rather thanat the top, and commands can be selected and activated by function keys. Unlike 
its competition, VP-Planner has the capability to process *‘multidimensionat’’ spreadsheets, but as 
you can see, setting up the logic statements may be tricky. 


welcome relief from /-2-3’s boring color 
scheme, and it has a striking use in macros: 
If the macro calculation produces an unex- 
pected result, you can turn the screen red. 

VP-P’s big ctaim to superiority over 
1-2-3 is its database. Sure enough, you can 
read, write, create, and update dBASE I or 
IH files from within the worksheet. You 
can read a whole file or just parts of it ac- 
cording to simple mathematical sorts. You 
can join the contents of files, as long as 
they have a common field. Once you have 
the data inside VP-P, you can do anything 
you like with it, and the whole operation 
can be run with macros. 

This dBASE link is a significant exten- 
sion of /-2-3, especially for anyone who is 
up against the 640K memory limit. Heavy 
users often mun out of memory, not be- 
cause they have huge models but because 
1-2-3 has to keep entire databases in mem- 
ory. VP-P lets you use only the part you 
need right now and leave the rest on disk. 

The other highly touted VP-P feature is 
“multidimensional databases,’’ which use 
the same data to make new reports and 
consolidations. The theory is fine: track 


| data along up to five ‘‘dimensions.’’ For 


example, if you have ten products and 
chart their sales over time, a spreadsheet 


would list products down the left and | 


months across the top. If you wanted the 
same information by sales region, say, 
you’d have to build more spreadsheets. To 
get total figures, you’d have to consoli- 
date, which can be messy. 

VP-P does all this for you. Once you've 
set up dimensions, categories, and logic 
statements, VP-P does the sorting and 
arithmetic and will produce many different 
reports with the same data. The catch is, 
setting all this up is fiendishly tricky. The 
100 or so pages of the manual on multidi- 
mensional databases are rough going. 

If you're really desperate to consoli- 
date, buy a real three-dimensional spread- 
sheet like Report Manager or micro- 
CUBE, but don’t let this unwieldy feature 
scare you away from VP-P. 


The Twin 

The Twin, like VP-Planner, is a cut-rate 
1-2-3, Release 1A, knockoff with some- 
thing more—in this case better graphics. 
There are distinct limits to its compatibil- 
ity, but most of what you can also do with 
1-2-3, Release 1A, you can do with The 
Twin. Although the control panel is at the 
bottom of the screen, the spreadsheet 
maintains the look and feel of 7-2-3. All 
the familiar functions are there, and if you 
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PC 1-2-3, Release 1A, and Imitations: Summary of Features 


MAGAZINE 


caleula- subtrac- Load-2- Macro Number 

tions tion file execution of 

(seconds) (seconds) (seconds) (seconds) windows of rows 
$99.95 18 18 


_ Product/ 
Manufacturer 
VP-Planner 
Paperback 
Software 
International 
Farsight 
Interface Tech- 
nologies Corp. 


Price 


$99.95 22 


$99.00 4° 
Mosaic 28 
Software 
1-2-3, N/A 20 
Release 1A 
Lotus Develop- 
ment Corp. 


Number of 


26 30 6 9,999 


columns 
256 


Cony 


Yes** 


manage- used 
ment (Kbytes) help 
Yes 185 Yes 


*Using the 8087 math coprocessor. **Unprotected disk available for $10 extra. N/A—Not Applicable (Release 2.0 currently sells for $150). 


[i] indicates Editor's Choice. 


The following tests were performed on each of the products: Cube-Root Calculations Find the cube root of 1,003 390 times. Addition! 
Subtraction Add 664 5-digit numbers and subtract the sum from itself 25 times. Load-a-File Load the Cube-Root-Calculations file, which is 15K 
bytes long. Macro Execution Perform various screen manipulations and then test a column of numbers for a particular value. 


know /-2-3, you can go right to work. 
Twin has added a few things to make 
life easier. It has a whole new set of cursor 
movement commands that use Ctrl-shift 
with number-pad keys. These take you to 
the right, left, top, or bottom edge of your 


| = Of the three Lotus 

| knockoffs, The Twin is 
the only one that can drive 
the 8087 coprocessor. 
This makes a difference, 
especially if your math 
is complex. 


model. Since the edge is where you are 


most likely to be working, it’s good to be 
able to get there in a flash. And if you want 
to build that capability into a macro, Twin 
gives you some new key words like 
{Cpgup} and {Cleft}. 

The program comes with five addition- 





al ‘‘at’’ (@) functions. Two of the five 
functions calculate the value of complex 
cash flows, and the other three are the logi- 
cal functions @and, @or, and @not. The 
@not function simply reverses the true- 
‘false value of an expression, while the 
other two are a shortcut around repeated 
uses of #and# and #or#. For example, 
the expression 


@or (B17=6,H45>H46, E18<39) 


will be true if any of the relations in the list 
are true. 


8087 COPROCESSOR = Of the three Lo- 
tus knockoffs, The Twin is the only one 
that can drive the 8087 coprocessor. This 
makes a difference, especially if your math 
is complex. Finally, Twin has an excellent 
utility that lets you change the screen col- 
ors for just about every part of the spread- 
sheet: foreground and background, menus 
and prompts. It’s easy to use, and you get a 
choice of 16 colors. 

On the debit side, Twin is something of 
a memory hog, and so models you can run 
with /-2-3 or VP-Planner may not fit. 
Moreover, it uses memory inefficiently; 
one entry in the lower-right-hand corner 
can gobble it all. 

Once, when | tried to delete part of the 





spreadsheet to get a bit of memory back, | 
managed to lock up the program and had to 
reboot—never a good sign. Also, although 
The Twin successfully processes most /-2- 
3 macros, it choked on a routine in a com- 
mercial /-2-3 template and belched up an 
undocumented error message. Perhaps 
worst of all, although it can read /-2-3 
files, The Twin doesn’t normally write 
files that /-2-3 can read, even though it 
gives them a standard .WKS extension. To 
write a /-2-3-readable file takes a separate 
translation step. 


bn ea FaeL E 


(617) 491-2434 

List Price: $99 

Requires: 320K RAM, 
two disk drives, DOS 2.0 or later. 
In Short: The Twin’s spreadsheet has the 
look and feel of /-2-3 and offers better graph- 
ics. But it falls short of trac compatibilily. 
Not copy protected. 


CIRCLE 640 ON READER SERVICE CARD. 
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‘he Smart Spread- 
sheet is the fastest, 
most powerful mathe- 
matical modeling soft- 
ware you can buy. 
That’s not just our 
opinion; in recent 
tests by the indepen- 
dent National Soft- 
ware Testing Labora- 


The diflerence is st 


tories Smart out 
performed Lotus 
1-2-3 in 39 separate 
tests of speed and 
Capacity. 
ut if speed alone 

doesn’t impress you, 
these facts will: 

Smart’s “virtual 
memory” lets you 





build models nearly 
ten times larger than 

ou could with 1-2-3. 

mart’s windows let 
you reference up to 
30 worksheets at 
once (that’s 49 more 
than Lotus). 

Then there’s the 

built-in Business 


The difference is more 
than speed. 
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$495 
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Ask for a Smart Demo-Pack. 


Now for just $24.95, 
you can experience the 
complete Smart System 
on your single-user PC 
or LAN workstations. 

The Demo-Pack 
includes all of Smart’s 
powerful features, along 
with a complete set of 
disk tutorials. To order, 
just call toll-free 800- 
438-7627 (in Kansas, 
Alaska or Canada call 
913-492-3800). 

Once you see the 
difference, you'll get 
Smart. 





Graphics package: statistical functions 
78 colorful ways to (regression, N-solve, 


display your data. etc.) are included. 
Pies, bars, scatters, _ Best ofall, Smart 
stacks, 3-D, ex- integrates with a 


ploded, you name it. _ whole family of pow- 
Application Pro- erful applications. You 
gramming couldn’t be can pull sales figures 
easier. Smart records from The Smart Data 
maa ey arene pe mila aa 
instead of key- send graphs an 
strokes, so editingis charts toa report in | | ) SI ] ld! f Spr Cd eet 
quick and simple. The Smart Word C dsh 
A setofadvanced Processor. yee lenaaye ear) x: 
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GRAPHICS Twin’s big draw is graph- 
ics, and they’re pretty good. You can put 
together quite presentable pie-bar charts 
(see screenshot of The Twin), 3-D charts, 
and charts with two y axes with different 
scales. For titles, you can choose from 11 
different type fonts, and you can use any 3 
in one graph. You can also use as many as 
eight data ranges instead of /-2-3's six, 
and you get twice as many colors: eight in- 
stead of four. If all you need is a quick vi- 
sual image rather than presentation graph- 
ics, you can knock out simple, /-2-3-style 
charts in no time. 

Twin doesn’t have a separate ‘‘print 
graph”’ program, and so you can send your 
graphics to printer or plotter without delay. 
On the other hand, to get the whole pro- 
gram into memory, you have to feed in two 
disks’ worth of program every time you 
load. This isn’t a problem if you have ev- 
erything on a hard disk, but if you’re stuck 
with floppies, the disk switch cancels out 
the advantage of being able to print graphs 
right from the screen. 

By the time you read this, Version 1.4 
of Twin will be on sale. It will be able to 





read files from /-2-3, Release 2.0, and 
should have taken the macro processor a 
step or two closer to full /-2-3 compatibil- 
ity. The program isn’t an identical twin 
yet, but it’s getting closer. 


Farsight 


Farsight tries to bring you integrated soft- 
ware at a bargain price: a /-2-3 imitation, a 
full-fledged word processor, and a win- 
dowing system to operate them under. It 
comes with hooks to other programs sold 
by the same vendor, so that you can effort- 
lessly add functions and power whenever 
you need them. A good idea, but not so 
well executed. 

As a 1-2-3 copy, Farsight tested out as 
about as compatible as The Twin. It runs 
most macros without a hitch, but it 
bombed at the same place in the same com- 
mercial template as Twin. Farsight is also 
relatively slow, with an especially bad 
score on macro execution. The most glar- 
ing of its defects: it has no graphics capa- 
bility at all. 

The most surprising incompatibility, 


DISTRIBUTION CHANNELS 


DISTRIB. (25.00%) 


TOTAL DISTRIBUTION 


DEALER CHAINS 


The Twin outshines the competition when it comes to graphics. Pie-bar charts, such as the one 
pictured here, and 3-D charts are relatively easy to create. The Twin offers 11 type fonts and 8 
colors from which to choose. Its's screen is most like 1-2-3" s; the commands will make the \-2-3 
user feel right at home. The program also offers a utility that lets the user change screen colors for 
every part of the spreadsheet. It's simple to use, and there are 16 available color choices. 











though, is in the command structure. Pre- 
sumably in order to keep commands the 
same as in the word processor, it uses the 
F3 key instead of the slash key to bring up 
the command menu. This is a quirk you 
can get used to, but there’s worse. Once 
you’ve got the command menu, you can 
hit the first letter of each choice to select 
that command. That’s just like /-2-3. But 
in /-2-3, the command then executes. In 
Farsight, all it does is highlight the menu 
choice. To get the command to execute, 
you have to hit Enter. 

For example, if you want to clear titles 
in /-2-3, you hit four keys: / W T C and 
you’re done. In Farsight, it’s F3 W T En- 
ter C Enter—two extra keystrokes. Experi- 
enced /-2-3 users don’t even look at the 
menus for common slash commands. 


s Farsight may eventual- 
ly grow up to be a fine 
program, but the current 
product feels like a beta 
version. Bash a few more 
bits, please. 


These useless Enters will break your stride 


| and slow you down. Farsight does let you 


set a switch from DOS that eliminates 
some of these Enters, but not all of them. 
Why not? 


MACRO SYNTAX = You brainier readers 
are already wondering how Farsight runs 
1-2-3 macros if its command syntax is dif- 
ferent. Somehow, when it’s processing 
macros, it’s more /-2-3—-compatible than 
when it’s processing keystrokes. In mac- 
ros, it understands the slash character per- 
fectly, and you can use it if you like. Or 
you can write macros the Farsight way, 
and use its unique keyword, {menu}, for 
F3 and put in tildes (“) for all those extra 
Returns. 

In fact, you can write /-2-3-style mac- 
Tos that will do things in Farsight that you 
can’t do from the keyboard. For example, 
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Gives You = 


Price includes: 

© Monochrome amber monitor 

© Mono video card 

© 360K disk drive 

e 256K memory 

© Turbo mode indicator light 
on CPU 

© Built-in game port 

© Hardware reset 

° MS 00S 3.2 

e GW BASIC 

© Printer port 

© Word processing, spread sheet 
and data base software 

© 10 blank floppy disks 


© One year limited warranty 


*888" 


AT features 


© Key lock for security 

© Hard disk access light 

© AT style keyboard 

¢ RAM expandable to one meg 
on mother board 

© Keyboard selectable clock speed 
(4.77/8 MHz) 

¢ 8 expansion slots 

© Clock calendar with battery 
back-up 





© FCC approved 





Shown with color monitor 


“The PC for Professionals” 





Add-on Boards 


© Short-slot EGA board w 256K .. .$269 © 384K multifunction card w0K ...$ 99 
¢ Short-slot color graphics card ...$ 95 ° 2MBEMS cardwOK......... $159 
© Monochrome/graphics card ..... $ 89 © A-port floppy controller........ $ 39 
SURS232icatd) eee ee ee $ 29 © 20 Megwicontroller ......... $519 
© Printer adapter ............. $ 19 © Hard/floppy controller for XT... .$149 
Prolink LAN 
IBM token-ring No dedicated file Novell Advanced 
Software compatible server necessary Netware™ compatible 


ye g ae per board 
PC Engineering = ‘sz, = 


1450 N. First St., Garland, TX 75040 


PC Engineering is owned and operated by registered professional engineers Inside Texas 
1-214-276-1603 


Prices and availability subject to change without notice. 
CIRCLE 483 ON READER SERVICE CARD 


@ 1-2-3 KNOCKOFFS 


the command menu doesn’t include a col- 
umn-width-reset command, and if you try 
the sequence that should work, you get 
nothing. But if you write the sequence into 
a macro that starts with a slash, column- 
width reset works! 

Since Farsight doesn’t do graphs, if 
you give it graphing commands from the 
keyboard, nothing happens. But when I 
wrote a macro that calls for a graphic dis- 
play, I got a nice undocumented error mes- 
sage: ‘Function not yet implemented.”” 
Farsight hasn’t yet implemented a work- 
sheet status command that tells you how 
much memory you have left, and so if you 
try that sequence from the keyboard, noth- 
ing happens. But if you write a macro to 
try it, you get the same error message. I 
suppose this message means that Interface 
Technologies eventually plans to make a 


real /-2-3 imitation. It hasn't yet. And this | 


is a shame, because Farsight does some 
things I wish /-2-3 did. 


NEW COMMANDS § Farsight can have 
more than one spreadsheet in memory and 
display them simultaneously in different 
windows. If you want to pull a chunk out 
of one and put in another, a few keystrokes 
will do it. It also has a command that lets 
you search for labels or values within your 


worksheet. This function is great when | 


you forget where you put 1979's sales fig- 
ures. 

In addition to the usual scripted macros, 
Farsight also has a learn mode for record- 
ing them. These ‘‘learned’” macros seem 
to be only in memory. though, because I 


ores FILE 


Farsight, Version 2C 
Interface Technologies 


Corp. 

3336 Richmond, #200 

Houston, TX 77098 

(713) 523-8422 

List Price: $99.95 

Requires: 256K RAM, 
two disk drives, DOS 2.0 or later. 
In Short: Farsight adds some features and 
functions to /-2-3, Release 1A, bul il lacks 
graphic capabilities and won’! work with 
standard /-2-3 keyboard commands. Not 
copy protected. 
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Desk Fiie 
p=E : \f s MORTGAGE . WKS: 
F?: “Balance 


Principal = 
Interest = 


Beginning Payment 


Principal frat Interest 


(2,588.68 
10.0% 


Worksheet Range Copy/Move Print 


Principal Endin 
fmortization Pitas 


$12,800.00 265.59 104.17 «61.42 $12,338.58 








4-81-06 
4-01-86 
2-12-86 
4-81-86 
4-61-86 
4-61-86 
4-81-86 
4-81-86 


RSC 14336 
5418 

t] 

31568 

31808 

4978 

13678 

7838 

(more> 


15:38:26 
15:36:24 
15:55:69 
15:31:85 
15:38:23 
19:31:18 
18:31:69 
15:38:63 





This Farsight screen shows its 1-2-3 look-alike worksheet running in one window while a disk 
directory appears in another window below. Window capabilities are one of Fassight’ s main 
advantages over }-2-3, but its slow speed may frustrate expert users. In addition, worksheet 
conunands require the user to hit Return after identifying the command by lener. This feature is 
particularly unappealing to 1-2-3 aficionados who are accustomed to flying through the 


commands quickly and effortlessly. 


couldn’t find their scripts anywhere. A pe- 
culiar and amusing feature of these learned 
macros is that they work throughout Far- 
sight. One that you record in a spreadsheet 
will run in a word processing document. 
But surprise! The menus and commands 
are different in the word processor, so the 
macro might just run amok. 

Word, as Interface calls its Farsight 
word processor, appears to be a reasonable 
product, but I didn’t spend much time 
pounding it. It is an on-screen formatter 
that has a built-in mail-merge, and it does 
superscripts and subscripts, headers and 
footers, but not footnotes. The editor isn't 
as speedy as I'd like, but it does the job. 

The Farsight windows feature is a com- 
plete DOS shell that lets you display disk 
directories, documents, and spreadsheets 
all over your screen. You can build subdir- 
ectories and manage your files with it. It’s 
handy to be able to move numbers from a 
spreadsheet in one window into a docu- 
ment in another. But it too is a little on the 
slow side, and I got tired of waiting for it to 
do its magic. 

Farsight may eventually grow up to be 
a fine program, but the current product 
feels like a beta version. Bash a few more 
bits, please. 





EDITOR’ S 
mm CHOICE 


Of the three imitations, V-P Plan- 
ner is my first choice. lt pleased me 
to see it run every 1-2-3 model and 
macro I fed it. There may be some 
tricky templates it can’t negotiate, 
but I didn’ t find any. The other two 
programs failed partway through a 
complex, professionally coded tem- 
plate but would very likely run any- 
thing an average user wrote. 


CONCLUSION | wish you could buy a 
program just like /-2-3 for one-third the 
price, but you can’t. I suppose it would be 
asking too much of anyone to make a func- 
tionally identical copy of somebody else’s 
program. Engineers can’t help ‘‘improv- 
ing’’ on anything that went before. But 
given the trade-off between improvements 
and shortcomings, I might take a second- 
hand copy of /-2-3 for $100 rather than 


ioe 


buy an imitation. Pt 


Jared Taylor is a contributing editor at PC 
Magazine. 
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MANAGING YOUR CHECKBOOK? 
MANAGING YOUR BUDGET? 
MANAGING YOUR BILLS? 
MANAGING YOUR CASH FLOW? 
MANAGING YOUR TAXES? 
MANAGING YOUR INSURANCE? 
MANAGING YOUR STOCKS? 
MANAGING YOUR BONDS? 
MANAGING YOUR REAL ESTATE? 
MANAGING YOUR TAX SHELTERS? 
MANAGING YOUR SAVINGS? 
MANAGING YOUR MORTGAGE? 
MANAGING YOUR AUTO LOAN? 
MANAGING YOUR RETIREMENT? 
MANAGING YOUR CALENDAR? 
MANAGING YOUR CHARGE ACCOUNTS? 
MANAGING YOUR CAPITAL GAINS? 
MANAGING YOUR ANNUITIES? 
MANAGING YOUR APPOINTMENTS? 
MANAGING YOUR DIVIDENDS? 
MANAGING YOUR INTEREST? 
MANAGING YOUR RECORDS? 
MANAGING YOUR VALUABLES? 
MANAGING YOUR KEOGH'S? 
MANAGING YOUR IRAS? 























MANAGING YOUR MONEY® 
BY ANDREW TOBIAS. 
THE ONLY FINANCIAL 
SOFTWARE THAT DOES IT ALL. 





©1986 « MECA « 285 Riverside Avenue, Westport, CT 06880 + For IBM PC, XT, AT, PCjr (256K), Compaq, Tandy 1000 (256K), 1200HD, 3000, Appie ile, lic (128K, Two Drives) 
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The best you can buy 
doesn't cost that much. 


It's a Casper. 


The best costs less at Casper. 


Quality Vibrant and more accurate 
colors with high resolution. 


Price Lower prices than comparable 
models from other industry suppliers. 


Performance Casper monitors are 
compatible with IBM PC, PC/XT and 
PC/AT computers. All monitors are 
easy to read and reduce eye strain. 
Reliability Casper has 7 years of 
OEM experience and is backed by a 
2 billion dollar company. All 
monitors are UL/FCC approved and 
fd a full one-year warranty. 


CASPER HD-55 
Display 

16 colors 

15.75 KHz 

640(h) x 240(v) 
High resolution 
Picture 

Non-glare 14" CRT 
input 

TTL signal 

Switch 

3 color options 
(RGB/amber/green) 


The Best 


CASPER TE5154 
Enhanced graphic (EGA) 
super high resolution 
dual mode color monitor. 


Se © Compatibliity 


CASPER GM-1230 
Display 
Monochrome 
18.432 KHz 

1000(h) x 350(v) 
High resolution 
Picture 

Non-glare 12" CRT 
input 

TTL signal 
Dimensions/Weight 
320 x 324 x 345 mm 
Net wt: 7.8 kgs 
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See us at COMDEX/FALL '86 
OEM & Dealer Inquiries Welcome 


TW Casper Corporation 
W12 Lawrence Fxpwy. 
Santa Clara CA 95051 
(408)735-0888 

FAX: (408) 735-9617 





In Texas, contact: 

QC Distribwer 

6105 Corporate Drive 
Houston TX 77036 
(713) 988-2290 


IBM PC, PC/XT, PC/AT 

Display 

Band Width: 25 MHz 

Mode 1: 64 colors 
21.85 KHz 
720(h) x 350(v) 

Mode 2: 16 colors 
15.75 KHz 
720(h) x 200(v) 

Picture 

Non-glare 14" CRT 

Dot pitch: 0.31mm 

Input 

TTL signal 

Base 

Tilt and swivel 


CASPER GM-1000 
Display 

Monochrome 

18.432 KHz 

1000(h) x 350(v) 

High resolution 
Picture 

Non-giare 12" CRT 
input 

TTL signal 
Dimensions/Weight 
330 x 276 x 370 mm 
Net wt: 8 kgs 

In Southem California: 
TIC Computer, Inc. 
3164 E. La Palma, Ste A 
Anaheim CA 92806 
(714) 666-0811 





IBM PC™, PC/AT™, PC/XT™ are trademarks and IBM® is a registered trademark of Intemational Business Machines Corporation. 
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NEW PLOTTERS: 
ALL THE WAY FROM 
A to E, 


e 
7s 


EA RT| 


very year brings new PC buzz- 
Bee to the business place. 

[And every year, one new buzz- 
word wins the prize for pervasive- 
ness. Last year’s hands-down winner 
was Al, for artificial intelligence. 
Some applications software publish- 
ers even redesigned their product 


packaging to proclaim, ‘‘New! Im- | 


proved! Al added!*’ Or at least it 
seems that way in retrospect. 

The strongest contender for 1986 
buzzword of the year is desktop pub- 
lishing. Not that desktop publishing is 
a phony applications category; it's 
just that the phrase seems to mean 
whatever anyone wants it to mean. 

As buzzwords come and go, one 
personal computer applica- 
tion—graphics—keeps enlarging its 

following, cutting across 

M4 different levels of comput- 
ing expertise as well as 
work environments: profes- 





sional, corporate, small business, and 
personal. The emergence of IBM’s 
Enhanced Graphics Adapter as a stan- 
dard (see ‘The Enhanced Graphics 
Standard Comes of Age," PC Maga- 
zine, Volume 5 Number 14) has add- 
ed more resolution and color to large 
numbers of PCs. Better software 
graphics represented by such pro- 
grams as Lotus’s Freelance, adoption 
of graphical user interfaces like Mi- 
crosoft Windows and GEM, the emer- 
gence of page composition software 
for PCs—all these developments sug- 
gest that graphics is becoming intrin- 
sic to personal computing. 

In fact, graphics software is enjoy- 
ing a boom. Business users are in- 
creasingly creating their own presen- 
tation graphics. Professional-quality 
charts once produced by expensive 
outside services are now routinely 
generated in-house on PCs. Comput- 
er-aided drafting and design 


To date, PC Magazine has reviewed dozens of plot- 
. ters—from handy A-size units to CAD-dedicated 
.. behemoths. The first installment of this two-part review 
°° covers desktop plotters, fast becoming an essential 
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- tool for quality business graphics. 
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(CADD), formerly possible only on pow- 
erful minicomputers and mainframes, is 
now one of the fastest-growing personal 
computer software categories. 

While the beauty of graphic images ona 
display screen can be mesmerizing, most 
graphics applications require tangible out- 


put that can be printed, copied, projected, | 


or otherwise reproduced. And the plotter, 
one of the oldest methods of putting com- 
puter-generated graphic images on paper, 
still reigns supreme as the tool of choice 
for transferring images to hard copy. 

Plotters offer a combination of attri- 
butes that account for their enduring practi- 
cality. They can produce large documents 
with incredible precision, in as many col- 
ors as desired, reasonably quickly, and at 
relatively low cost. Prices have dropped 
enough over the years so that even modest 
personal computer systems may include a 
plotter if high-quality graphics output is 
needed. 


PLOTTER DESIGNS Plotters are cate- 
gorized according to the size paper (referred 
to as media in plotter jargon) they accommo- 
date. In the United States, media size is usu- 
ally designated by one of five letters, A, B, 
C, D, and EE. A is normal 8'2- by 11-inch pa- 
per, B is 11 by 17, Cis 17 by 22, Dis 24 by 
36, and E is 36 by 48 inches. In general, 
small, relatively portable desktop plotters 
accommodate either A- and B- or only A- 
size paper, while large, practically immov- 
able floor-standing plotters handle sizes up 
to E. A- and B-size plotters are fine for busi- 
ness graphics, overhead transparencies, and 
the like, while the larger devices are intend- 
ed primarily for CADD and professional ar- 
chitectural, engineering, and related applica- 
tions. 

There’s usually, but not always, a rea- 
sonably direct relationship between media 
capability and price: E-size plotters gener- 
ally cost more than plotters that can handle 
only smaller media. 

Most plotters can be classified as one of 
two basic designs, according to whether 
the medium is moving or stationary. Flat- 
bed plotters, as their name implies, have a 
large flat surface onto which the medium is 
secured. The plotter’s pen mechanism is 
Mounted on an arm that moves in one di- 
rection over the surface of the medium, 
and, in classic Etch-A-Sketch fashion, a 





pulley system moves the pen along the arm 
itself. This system allows the pen to reach 
any area of the medium, while the medium 
itself remains stationary. 

The altemative plotter strategy is to 
move the medium to and fro while the pen 
moves along an arm in one axis. The end 
result is the same: as with flatbeds, the pen 
can reach any part of the medium. 

In older plotters of this design, called 


= The plotter, one of the 
oldest methods of putting 
computer-generated 
graphics on paper, reigns 
supreme as the tool 

of choice for transferring 
images to hard copy. 


drum plotters, the medium was wrapped 
around a drum and anchored at both ends; 
drum rotation moved the paper. This tech- 
nique is still used on a few large plotters, 
but there aren’t any true drum plotters 
available anymore that are suitable for 
connection to a PC. 


ROLLER BEDS A variant design that 
anchors the paper with friction on both 
ends and rolls it back and forth has become 
dominant. On smaller units the medium 
moves more or less in a flat plane parallel 
to the desk surface, while on larger, floor- 
standing models, the paper flops down in 
front of and behind the plotter mechanism. 
1 first coined the term ‘‘roller-bed”’ plotter 
last year to describe such units, and the ter- 
minology seems to be catching on. Several 
manufacturers continue to use “‘drum’’ to 
designate their moving-paper plotters, but 
in my opinion, calling a device without a 
drum a ‘‘drum plotter’’ doesn’t make 
much sense. 

Whether the medium is stationary or 
moving, it’s essential that it remain exactly 
where it is supposed to be during a plot 
run. Flatbeds must keep the medium flat 





against the bed; otherwise the pen may 
graze against a raised area on the medium 
and disfigure the output. Various tech- 
niques are used to hold media down. The 
simplest is masking-tape circles on the cor- 
ners of the medium. While this method has 
been used for many years, it can lead to 
difficulty in flattening the medium out, 
and it isn’t always easy to remove the tape 
from the finished plot without tearing. 
Other flatbeds with metal beds use mag- 
netic strips positioned at the edges of the 
media, while still others place sticky areas 
within the bed. 

The best technique is electrostatic at- 
traction, which uses a charge of static elec- 
tricity to attract the medium to the bed. The 
charge is switched on and off to attract or 
release the medium. While this design is 
more expensive than the simpler mechani- 
cal techniques, it generally offers the best 
results. 


KEEPINGAGRIP Holding the medium 
exactly stationary is much easier than 
moving it in thousandth-of-an-inch incre- 
ments at high speed. In a roller-bed design, 
the rollers on each end of the paper usually 
use some form of grit-coated or heavily 
scored metal wheel to grasp the medium 
under significant pressure. Sometimes one 
of the wheels is hard rubber, much like the 
capstan on a tape recorder. Many designs 
actually emboss a barely visible pattern 
into the medium to assure that there won’t 
be any slippage as it moves. The rollers are 
fixed in position on some units, while oth- 
er designs let you move the rollers to ac- 
commodate different media sizes. 

A few moving-paper designs use trac- 
tors (rather than pinch wheels) similar to 
those on printers to grasp the edge of the 
medium. This design works well, al- 
though special media must be used. 


PENS Plotters are further categorized by 
the number of pens they can accommo- 
date. All plotters draw with only one pen at 
a time, but multiple-pen plotters can auto- 
matically access more than one pen. They 
can exchange a red for a green, for exam- 
ple, or a wide tip for a fine tip, without 
your intervention. Most graphics software 
can be instructed to pause when the pen 
must be changed, so that single-pen units 
can produce multicolored plots, but you 
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KEYCHART: PLOTTER DRIVER OF CHOICE 


Once again, this versatile graphics package from Canada was very 
handy when it came time to test and evaluate a labful of plotters. 


ast December, when PC Magazine 
Labs evaluated 24 plotters, Key- 
Chart, a business graphics program from 
SoftKey Software Products in Toronto, 
was the software selected to drive the 
plotters. There were several compelling 
reasons for this choice. Straight out of the 
box, KeyChart works with an unusual 
| number of plotters. In addition, SoftKey 
| had agreed to write new drivers for any 
plotters that KeyChart did not already 
support. 

Unlike many programs that reveal 
flaws over time, KeyChart has earned 
greater respect. Familiarity has bred af- 
fection. KeyChart can generate an exten- 

' sive assortment of chart types, including 
bar, clustered-bar, stacked-bar, horizon- 
tal-bar, line, pie, x-y, Gantt, area, scat- 
ter, and high-low-and-volume stock 
charts. Each axis can be scaled indepen- 





dently, with log-log and semilog scales | 


| as well as standard linear scales. The pro- 
visions for text-only charts are unusually 
flexible and useful. 


Chart’s screen preview, which allows 
you to inspect your chart before it’s plot- 
ted and to modify most elements right on 
the screen by repositioning and resizing 
them. Previewing now works with the 
IBM Enhanced Graphics Adapter (EGA) 


have to stand around and insert the appro- 
priate pen when it’s needed. 

Multipen plotters generally use one of 
two techniques to store their pens. The 
simplest is merely to position the pens 
along one side of the plotter within reach of 
the pen head, each in its own stall. The al- 
ternative is a rotating, removable carousel. 
Each pen is positioned around the circum- 
ference of the carousel, which circles the 
necessary pen into position for the pen 
head to grab. Either method works well. 

Most pens have a tendency to dry out if 
they’re left open to the air for any period of 





and Hercules video adapters as well as 
the IBM Color/Graphics Adapter 
(CGA). It can save a tremendous amount 
of time compared to actually plotting and 
then discovering that you would prefer a 
different size or positioning. 

KeyChart uses simple and logical 
menus to accept data and chart layout in- 
formation. The new release has a clever 
and easy-to-use method of “‘grabbing”’ 
data from /-2-3 files, which makes it an 
excellent adjunct to /-2-3 if you have 
tired of /-2-3’s limited chart-creation ca- 
pabilities. You can import copy to your 
chart directly from your word processor, 
a much easier method than manually typ- 
ing the text directly into most graphics 
programs. KeyChart not only maintains 
a list of charts you’ve created, which 
makes them easy to select, but also al- 
lows you to enter long descriptive names 
for them. 


FONTS We made good use of Key- 
Chart’s ability to specify either the plot- 


|_ter’s internal ROM text font or complex 
PREVIEW Our favorite feature is Key- 


fonts created by the program. In addition 
to supporting all the plotters tested by the 
labs so far, KeyChart drives a long list of 
dot matrix, laser, ink jet, and thermal- 
transfer printers. 

An optional module adds true batch 
processing, which means that you can 


time. The better multipen plotters include 
some form of automatic pen capping (usu- 
ally a rubber grommet surrounding the tip) 
to seal the pen tips when they’re not being 
used. This important convenience allows 
you to avoid constantly capping and recap- 
ping the pens—and, of course, extends 
pen life. 


SOFTWARE In the past, plotters were 
‘‘dumb’’ devices, meaning that detailed 
instructions forevery movement of the pen 
head had to be sent by the host computer. 
Now, however, almost all plotters incor- 





plot a series of charts with one set of in- 
structions. Of course, to use this capabili- 
ty, your plotter must bring fresh media 
into play after each chart is plotted, usu- 
ally either by using roll media or with 
some form of automatic-feeding mecha- 
nism. 

A few manufacturers bundle Key- 
Chart with their plotters, a real enhance- 
mentto those units. But KeyChart is easi- 
ly good enough to merit consideration on | 
its own. It retails for $375, the printer 
version is priced at $149, and the batch 
plotter option adds $225. I’ve been quite 
pleased with KeyChart and think it can 
meet the needs of many serious business 
users. —Glenn Hart 











Ol ae FILE 
KeyChart 


SoftKey Software Products Inc. 

260 Richmond St. West, #404 

Toronto, Ontario 

Canada MSV IWS 

(416) 598-5033 

List Price: $375 

In Short: A flexible business graphics pro- 
gram with unusual and useful features, es- 

pecially relating to the use of plotters. Copy 
protected. 


CIRCLE 665 ON READER SERVICE CARD 


porate a higher-level ‘graphics language’’ 
stored in ROM that contains instructions 
for drawing circles, lines, and other enti- 
ties, scaling the drawing, and other capa- 
bilities. This language simplifies the job of 
the graphics software, which drives the 
plotter. 

Today there are several graphics lan- 
guages, though at one time it seemed that 
each manufacturer was intent on concocting 
its own language. Fortunately, in recent 
years, this chaotic situation has consolidated 
with the emergence of de facto graphics lan- 
guage standards that most plotter manufac- 
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IDEAcomm 5250/Remote, Feb. 1986 





IDEA Supermax/EMS, Apni 1986 All Aboard, June 1986 Overboard, July 1986 


In 1981, IBM fathered a new breed of computer and is that all our products are developed by our own 
called it personal (or PC for short). research and development team. 

In 1982 we not only started a company devoted totally You see, our corporate commitment is to do more 
to that personal computer, but stayed close tohome and _ than enhance the IBM PC. It’s to genuinely advance it. 
brought the little PC up. Expanding memory, communications, graphics and 


We were first to devise a fully functional link between disk capabilities. 
the IBM PC and the System 3X minicomputers. First to ex- We're IDEA. And if you want to know what's really 
pand the PC’s on-line storage and backup with removable happening with the IBM PC, don’t call the father. 
Winchester cartridges. And we created the industry stand- Call the mother. At 800-257- se 


ard in backplane design for multifunction boards. 
As you know, we're not the only ones who make IDEAs te 
products for the IBM PC. What you probably don’t know socia S 
IDEAssociates, Inc., 29 Dunham Road, Billerica, MA 01821, (617) 663-6878, Bu tied France, Switzerland, Ceram United Eston: 


IBM ts a registered trademark of International Business Machines Corporation product names above are trademarks of IDEAssoctates, Inc. 
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turers adhere to voluntarily. 

The primary benefit of this trend is 
compatibility. A graphics program can 
drive any plotter that recognizes one of the 
standard graphics languages, even if the 
program's authors have never heard of a 
given brand. Besides the software devel- 
oper, whose job is made much easier 
(meaning that he can create more and bet- 
ter software), the real beneficiary of in- 
creased standardization is you. Buying a 
plotter with a standard graphics language 
ensures that you"! be able to run a wide se- 
lection of business graphics, CAD, paint- 
ing, and other programs. 

The two primary graphics languages 
are Hewlett-Packard Graphics Language 
(HPGL), created by Hewlett-Packard, and 
Houston Instrument’s Digital Micro- 
processor Plotter Language (DMPL). 
While there are lots of applications that 
support DMPL, HPGL is emerging as the 
clear leader. I've seen many programs that 
support both, but I've also seen quite a few 
that support only HPGL. 


MORE PLOTTERS Last December PC 
Magazine reviewed 24 plotters, primarily 
desktop units (see ‘‘Adding a Touch of 
Color: 24 Plotters, $399 to $5,950,”" Vol- 
ume 4 Number 26), and in March we eval- 
uated two large CAD-oriented devices 
(*Hardware: Firm Support for CAD,"’ 
Volume 5 Number 5). In this and the fol- 
lowing issue of PC Magazine, we are con- 
centrating on plotters released since our 
earlier reviews, including some larger 
CAD plotters. This issue focuses on five 
new A, B, and C plotters. The next issue 
deals with D- and E-size plotters, as well 
as several plotter alternatives. 

PC Magazine Labs has kept the testing 
method the same as that for al! the plotters 
we tested last year, so that you can com- 
pare the new machines with the ones that 
have been on the market longer. To make 
the comparison easier, we've even reprint- 
ed the PC Labs benchmark test results for 
the older plotters. 

In one sense, plotters were one of the 
earliest forms of robots. They are, afterall, 
mechanical analogs of the human hand 
drawing an image on paper with a pen. 
Perhaps this helps explain their endless 
fascination. Even jaded computer sophisti- 
cates gawk with pleasure as a plotter goes 








through its paces. The fact that plotters 
produce impressive and useful results is al- 
most icing on the cake. Even after review- 
ing over three dozen units, I still marvel at 
the precision, accuracy, and quality of 
these amazing and practical devices. 


IBM 6180 


IBM’s plotter group has been offering 
small plotters manufactured by Hewlett- 
Packard for some time. PC Magazine Labs 
reviewed its earlier 737! and 7372 (IBM 
versions of HP’s 7470 and 7475A) last 
year. Now IBM has released its newest 
HP-manufactured plotter, an A-size ma- 
Chine it calls the IBM 6180, which is based 
on the Hewlett-Packard ColorPro 7440 
(also reviewed in this article). 

The most notable difference between 


Manafactured by Hewlett-Packard and 
essentially identical to HP's ColorPro 7440, 
the IBM 6180 (A size) shares the Editor's 
Choice designation with that machine. Both 
versions consistently delivered quality vatpat 
in respectable times. Like its HP twin, the 
6180 iy simple iv ase, offers HPGL 
companbility, and comes with a wide pen 
selection and automatic pen capping. 





the 6180 and the IBM 7371 is the eight-pen 
capacity of the newer plotter compared to 
two pens for the older unit. While using 
eight different pen colors can result in a 
rather garish graph, the extra capacity is 
useful for mixing wide and narrow pens, 
and you don’t have to stand around waiting 
to change pens. A rotary carousel in the 
HP/IBM tradition caps the pens with a rub- 
ber grommet when they’re not being used. 
This system effectively prevents the pen 
tip from drying, even during extended pe- 
riods. Ten colors of fiber-tip pens and sev- 
en colors of transparency pens are avail- 
able, most in both .3mm and .7mm tip 
widths. 

Instead of an internal power supply, the 
6180 operates on a large external power 
transformer, which reduces the weight of 
the plotter itself. The transformer has a 
cord at both ends (one for connecting to the 
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Presenting the chief operating board of the IBM AT. And, if you choose, you can use the 4MB of RAM 

IDEA Supermax/EMS. The only multifunction card for the as extended memory to create a virtual disk, or work in a 

AT with 4MB of RAM to support expanded, extended and XENIX* environment. IDEA Supermax works with both 6 

conventional memory. Along with three standard I/O ports, and 8 MHz/ATs. 

two serial and one parallel. It took one board to create the IBM AT, but it takes 
Its expanded memory is compatible with software another board to master it. IDEA Supermax/EMS. 

written to the Lotus/Intel/Microsoft* specification. So you're Call 800-257-5027 for more Some. 


able to juggle large spreadsheets and databases at lightning ra 
speed. In addition, IDEA Supermax software gives you print S ( () f ‘ae v7) ates 
spooling from expanded memory. DVULULA Ne] 


IDEAssocuates, Inc., 29 Dunham Rood, Billenca, MA 01821, es are elen 77a 
18M, Lotus, Intel, L Microsoft and KEN are repstred trademarks alteration rycettoe. Las Devens! 
Corporatson, intel Corporation, and Microsoft Corporation, respectively. I DEA Seem EbS meundonene |EAssociates, 
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All Aboard: EGA or rane tits tMS memory, 
hard disk controller, serial and parallel ports, plus clock on one board. 





What do you do when you buy 
an IBM XT and you want more 
power and versatility? You buy 
more boards. 

Problem is, the more you buy, 
the more you spend. And the more 


Well, we have a better way to use an XT. 
With All Aboard and Overboard. Two cards for 
the IBM XT. Each utilizes surface mount tech- 
nology to give you all the functions on one board 


that you'd typically find on four. So you get every- 


thing you need in a single slot—and a single 
purchase, With open spaces for future options. 
All Aboard is the first to combine mono/ 
color or EGA graphics, 2MB of EMS memory, 
multifunction capability and a disk controller. 





Overboard: "BGA Or! or mono, win rie 
serial and parallel ports, plus clock 


XT board slots you fill up. on a short card 


installing a hard disk. 

If you don’t need a disk 
controller, Overboard is the 
perfect alternative. This short 
card is double-sided to com- 
bine graphics and multifunction 
capability for the XT, AT and 
even the IBM PC. 

Now when you buy an XT, you have only 
one decision to make. You can go All Aboard. 
Or you can go Overboard. Either way, you go 
with the company that’s perfecting PC technol- 
ogy while the competition is merely talking 
about it. IDEAssociates. 

Call 800-257-5027. 


IDEAAssociates 





It is the right card to buy if you are 
IDEAssocutes, Inc., 29 Dunham Road, Billenca, MA 01821, (617) 663-6878, ee ere frances periserins Com if, Uumed Kingdom. 
BM i reneteredirelemat al eetatona Business Machines Corporation {DEAssocates, Inc. 
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(BM 6180 

IBM Corp. 

Neighborhood Rd. 

Department 30L-948 

Kingston, NY 1240 

(914) 385-5151 

List Price : $1,285 

in Short’ Fine plots and good overall perfor- 
mance from this A-size plotter. 

CIRCLE 664 ON READER SERVICE CARD. 


plotter and the other for connecting to the 
wall outlet), so that you don’t have to plug 
the actual transformer into the wall socket 
(sometimes impossible with power strips 
and the like). 

The 12-button control panel is labeled 
with icons rather than words. This may 
make it easicr for IBM to stock one model 
for intemational sales, but it also means 
that you have to learn and remember the 
meanings of yet one more set of pictures. 
The panel looks good and works well, but 1 
prefer English designations. 

An optional Graphics Enhancement 
Cartridge ($150) plugs into the bottom of 
the plotter. The cartridge expands the input 
buffer from a paltry 60 to 1K bytes, im- 
proves area fills, and adds 14 new com- 
mands and more character sets. An inter- 
face test is supplied on disk, which is an 
excellent idea, especially to test interface 
handshaking on a complete plot to avoid 
overflow. Two interface shorting-test 
plugs are also supplied for advanced diag- 
nostics. You can choose either RS-232 se- 
rial or IEEE interfaces, but not parallel. 

Using the 6180 could hardly be sim- 
pler. Paper loading is the more-or-less 
standard HP/IBM method—which is to 
say, it relies on a pinch-roller mechanism, 

_but the pinch wheels are now lowered and 
raised with a panel button rather than man- 
ually. This design feels a little more pro- 
fessional. 

The test plots ran without incident. Ob- 
viously, the 6180 had no problem running 
HPGL plots. (IBM insists on calling its 
plotter language IBM-GL, which, despite 
IBM’s silence on the subject, is the same 
as HPGL). Plot time was in the same range 
as plot times for HP/IBM models tested 





previously by PC Magazine, meaning that 
it was neither the fastest nor the slowest 
tested. The internal ROM font was attrac- 
tive and would be acceptable in many busi- 
ness situations. Plot quality was very 
good, but a shade less than perfect. 

The 6180 and its HP counterpart are a 
bit on the pricey side for an A-size plotter, 
given the many competitive B-size plotters 
for the same money or even less. On the 
other hand, many business users don’t 
need anything larger than 8% by 11 plots, 
and the 6180 offers more pen capacity, 
HPGL compatibility, very good plot quali- 
ty, a smaller footprint, and the persistently 
appealing (to many business users) IBM 
name. 

On the other hand, IBM plotters may be 
a bit hard to find. Some IBM execs don’t 
even realize that IBM sells plotters. 


Hewlett-Packard 
ColorPro 7440 


Hewlett-Packard is,the unquestioned sales 
and standards leader in desktop plotters. 
HP's 7470 two-pen A-size and 7475A six- 
pen A/B-size, while not the fastest units 
around, produce superb plots, and the 
7550 eight-pen is one of the most desirable 
small plotters available. The latter tested 
very well in the last PC Magazine Labs 
plotter roundup. 

HP recently replaced its 7470 with an 
improved eight-pen A-size model desig- 
nated the 7440 but commonly called the 
ColorPro. It’s a completely redesigned de- 
vice that offers the traditional HP virtues 
with some new wrinkles. It is virtually 
identical to the IBM 6180 (reviewed in this 


Pe 
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Hewlett-Packard ColorPro 7440 

Hewlett-Packard 

16399 W. Bemardo Dr. 

San Diego, CA 92127 

(619) 487-4100 

List Price. $1,295 

tn Short: First-rate output and traditional HP 
quality in this rather costly eight-pen A-size 


q 
plotter. 
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article), except for a few cosmetic differ- 
ences (the buttons on the control panel are 
brown; on the IBM, they're black) and a 
different corporate name (Hewlett-Pack- 
ard) on the ROM. Both the IBM version 
and the HP version are manufactured by 
Hewlett-Packard. 

Like the other HP desktop plotters, the 
ColorPro 7440 uses a solidly built rotating 
carousel with automatic capping to keep 
the pens from drying out. The HP capping 
system is excellent; I've left pens in these 
plotters for weeks on end with no deleteri- 
ous effects. The eight-pen capacity can be 
very helpful when you want to mix wide 


# Like the other HP 
desktop plotters, the 
ColorPro 7440 uses a 


' solidly built rotating 


carousel with automatic 
capping to keep the pens 
from drying out. 


and standard pens (.7mm and .3mm); the 
wider tips improve area fill and are useful 
for bolder headings. The pens are inter- 
changeable with standard HP pens used in 
Hewlett-Packard desktop plotters. They 
are notably excellent in quality and perfor- 
mance. 

The ColorPro is nicely built, although it 
feels light because, as on the IBM 6180, 
the power transformer is extemal. Like 
other small HP plotters, this device is com- 
posed of sturdy plastic that should stand up 
well over time. The paper loading mecha- 
nism uses electronic actuation instead of 
the mechanical lever installed on the 7470. 

The ColorPro’s control panel uses inter- 
national-style icons instead of English des- 
ignations. As | mentioned in the review of 
the IBM version, these symbols are much 
less helpful than more-straightforward text 
labels. 

The ColorPro has a slot on the bottom 
that accommodates a plug-in enhancement 
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The Second-Fastest Backup 


Back-lIt 


Why would you want the second-fastest backup solution for your hard disk? You need “data 
insurance’ that is totally reliable, will work with all your IBM-compatible hardware, is flexible 
enough to suit your individual and changing needs, and yet does not cost an arm and aleg. 

And, it really should be quite fast—backing up a 10mb hard disk in under 15 minutes. 
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RELIABILITY 


Back-It is “deta insurance " It safely backs up your files. ensuring 
error-free backups When you need to restore lost data, Back-It will 
reliably restore it to any disk of your choice 


FLEXIBILITY 


Back-It gives you more control over the entire backup process You 
cen customize your beckups to be as comprehensive or as selective 
as you wish Back-I{t will remember en unlimited number of your 
“preset” beckups! 


Back-It saves time by allowing you to use both drives A end B 
(switching automatically) during the backup You don't have to pre- 
format your diskettes because Back-It can format them for you (and 
do it twice as fast as DOS!). 


Back-It can prevent unintentional loss of data 
by sensing whether your diskettes already 
containfiles Back-tt la the only program 
that allows you to enter any DOS 
command during the backup You could, 
lor example, run “CHKDSK" or “DIR A " 

or another program without interupting iy 
the backup process! 












COMPATIBILITY 


Back-it works with all your disks: floppies, hard disks, disks-on-a- 
card, removebie certidges, Bernoulli® disks. and networks (By 
the way. Back-It is by far the fastest solution for backing up onto 
Bernoulli? disks!) 


SPEED 


We never said Beck-It wasn't fast It wil! backup a 10mb hard disk 
onto floppies inunder 15minutes And wait till you see how fast we 
ete on your hardware configuration. 


AFFORDABILITY 


You have already made a substantial investment in your hardware 
end your software. Therefore, “data insurance" shouldn't cost you 
anerm and aleg At just $79 95 (and our price Includes 
unlimited toll-free support). Back-It won't take a big bite out of 
your wailet 


Back-tt: It's your hard-disk backup solution! It will work 
as we claim — or your money back! 


Ask your local dealer about us. 
Or cali 800-233-0383 toll-free and 
Start enjoying the benefits of 
Back-It NOW! 





ANOTHER QUALITY SOFTWARE PRODUCT FROM GAZELLE SYSTEMS, MAKERS OF Q-DOS. 
Because it is from Gazelle Systems, you know that itis: e NOT COPY-PROTECTED e Supported by UNLIMITED 
TOLL-FREE SUPPORT e Backed by a 30-DAY MONEY-BACK GUARANTEE 
e@ HIGH QUALITY, LOW COST SOFTWARE e 
pe eee a ee a ee ee en ee 


To order Back-it Version 2.0, please enclose $79.95 with this coupon, and send to 
GAZELLE SYSTEMS Or, to speed delivery, cell our toll-free number and use your 
credit cerd. All orders require $3 shipping/hendling. Uteh residents add 5%% 


Order now by calling toll-free 


1-800-233-0383 


Mon.-Fri. @ 7:00 am-6:00 pm (MST) 


sales tax. C.0.D. orders add $2. (Next Dey, 2nd Day Air and U.S Mail Services ere 
also available. Please call for details.) 


METHOD OF PAYMENT 
OR OvIsA omc oOc.oo. (OCHECK (Enclosed) 
Fill out coupon and send with payment Name 
directly to: Address 
a City Stete ________Zip 
=~ > GAZELLESYSTEMS = Phone(___) 
rth University Avenue Surte 10 
f Provo Utah 84601 Etch 2 Em Ese 
(801) 377-1288 @ (800) 233-0383 Signeture 
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@ NEW PLOTTERS 


PC LABS: SIZING UP THE PLOTTERS 


The two most important considerations when shopping for 


a plotter are output quality and plot speed. 


Magazine Labs aims to build an 
objective, quantified foundation for 
product reviews, which are, to some de- 
gree, subjective. The lab data and the in- 
terpretation of that data, combined with 
each reviewer’s independent evaluation 
of the product, result in a review that we 
hope is useful in making real-world com- 
parisons between products competing for 
your purchase decision. In the Labs, we 
test, prod, gauge, probe, and clock to 
give you something better than meaning- 
less or arcane statistics that have no bear- 
ing on how a product really works. 
Many personal computer products 
have a long list of technical factors that 
you should consider before purchasing, 
but, in some ways, plotters are less com- 
plex than most other hardware. The most 
obvious issue is how large a plot can be 
created, but this hardly needs PC Labs 
confirmation. If you buy a plotter to cre- 
ate blueprints or architectural designs 
with CAD software, you’ll want at least a 
D-size and probably an E-size device. If 
your needs focus on business presenta- 
tions and overhead transparencies, a B- 
or even an A-size plotter may be fine. 
Probably the most important single is- 
sue is the visual quality of the finished 
plot. In some disciplines this is crucial. 
There can’t be any unintended line 
breaks on a plot depicting a printed cir- 
cuit board, for example. In all cases the 
main motivation in buying a plotter is to 
achieve higher quality than can be ob- 
tained from alternative output devices. 
A plotter’s output quality stems from 
a combination of many mechanical fac- 
tors in its design, such as plotting speed, 
pen design, media type, and repeatabili- 
ty. To let you judge the quality of plotter 
output for yourself, we’ve published 
magnified segments of our test charts and 
text. 
The time required to plot a chart varies 
widely. This matters much more than 





you may think. Even the fastest plotters 
PC Labs has tested can take a half-hour 
ofr more to plot particularly complex im- 
ages, and the slower units can take a cou- 
ple of hours. Not all charts take this long, 
but a plotter’s throughput obviously can 
translate directly into dollars and cents. A 
plotter’s speed is also due to a combina- 
tion of mechanical constraints in the de- 
sign, pen type, how quickly the plotter’s 
intemal math routines work, and many 
other factors. 

To maintain consistency, we replicat- 
ed the setup that we used to evaluate 24 
plotters last December, running the same 
IBM PC—equipped with 640K bytes of 
RAM and a dual 10-megabyte Bemoulli 
Box—at the standard 4.77-MHz clock 
rate. Once again, we chose KeyChart 
business graphics software by Softkey 
Software Products (see sidebar ‘‘Key- 
Chart: Plotter Driver of Choice’’) and 
used it to generate the same test 
chart—which contains plenty of text and 
those nasty diagonal lines that often 
cause plotters to stumble. 

KeyChart lets you choose between the 
character set stored in a plotter’s ROM or 
the much more complex, multistroke text 
fonts created by the software. ROM fonts 
are always significantly faster than com- 
plicated software fonts because many 
fewer instructions are necessary to draw 
each letter. Of course, a ROM font is 
immutable, while software can generate 
a wide variety of type styles. The ROM 
fonts in the plotters tested varied from 
downright ugly to reasonably attractive. 
To help you compare the plotters and de- 
cide whether the trade-off between plot 
time and text quality is important to you, 
we timed each plotter using both ROM 
and software fonts and commented on 
the appearance of the ROM font. 

For consistency, we also operated all 
the plotters using serial ports at the same 
2,400-bit-per-second rate used in our 





earlier benchmark tests. Since some 
small plotters can’t accept data at a faster 
rate, this decision lets you compare all 
the plotters directly. In the real world, 
though, you would run your plotter at the 
fastest rate your hardware and software 
could support. 

Perhaps surprisingly, the faster trans- 
mission doesn’t matter all that much with 
many plotters because their mechanical 
limits are such that they rarely, if ever, 
wait for data from the computer. Some of 
the larger, more expensive plotters run 
noticeably faster with higher serial data 
rates, however, and those equipped with 
parallel ports can offer both faster plot- 
ting and easier connection. Since the dif- 
ferences are greater with the software 
font tests, the ROM-font comparisons 
are perhaps more revealing of the true 
differences between units. In any case, 
while our benchmark tests are accurate 
for comparing one plotter to another, 
they aren’t meant to indicate exactly how 
long a given plotter might take to plot our 
test chart in your office. 

We used the pens and media that the 
manufacturer supplied with each plotter, 
since they can affect the appearance of 
the finished charts. While pens came 
with each device, a couple of manufac- 
turers didn’t supply paper samples. In 
these cases we used a standard plotter pa- 
per sold by a popular computer supply 
company. 

The result is that we maintained com- 
parability with last year’s tests in all re- 
spects. For your convenience, we’ve in- 
cluded the performance test results from 
the A-, B-, and C-size plotters tested last 
year with the results from the same-size 
plotters tested for this issue. Look for 
similar treatment of of new D- and E-size 
plotters (and several printers that are be- 
ing marketed as plotter alternatives) in 
the next issue of PC Magazine. 

—Glenn Hart 
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Benchmark Tests: Plotters 
ES 


Plotting Times (in minutes and decimai minutes) 


: ie 
<oe ier OS 





f the desktop plotters reviewed in pensive Sekonic ran away from the field | reviewed in this issue produced, at best, 
this issue, the nearly identical |BM | in hardware font testing, but managed average times. As you can see in the bar 
6180 and the Hewlett-Packard 7440 only an average pace in software testing. | chart, nearly half of the earlier plotters 
(both manufactured by Hewlett-Packard | The Western Graphtec turned out aver- beat the IBM and HP in both speed tests. 
and both Editor’s Choices), performed age times for both tests, but the feature- | For complete reviews of the 23 desktop 
best overall. They took third and second | laden Roland poked along, coming in 2 plotters evaluated last December, see 
place respectively in the hardware font minutes slower than any other machine. | “Adding A Touch of Color,” PC Maga- 
test and first and second place respec- Compared to the machines reviewed in zine, Volume 4 Issue 26. 
tively in the software font test. The inex- | PC Magazine last December, the plotters 
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HARD DISK PROFESSIONALS 


Full Documentation e Illustrated Manuals ¢ One Year Warranty « Toll Free Tech Support 

















Entire Hard Disk Kit On A Single Card!! 
For|BM- PC or Compaq Portable 











2ENK Elanny DP 
- 3%” harddisk 4 oo 
- Western Digital the IBM: A 
controller ee 
Installs in minutes Me ion ‘ pa 
q Pre = é . > _ 
. Boots from Flash Card 30MB..... ke a. *q = . 
A One Year Warranty 


20 MB 
5 ones punted wipatented headlifters » = » $ 4. 5 39) 








High performance, fast access 
Includes: cables, manual and 
mounting rails. 











Convert your PC toan XT with our 
hard disk kit. Complete with hard 
disk controller, cables, manual, 
mounting hardware and 
easy-to-use software. 





Kit includes 3%” shock 
mounted hard disk, hard 
disk controller, cables, 
manual and software. 


20MB «39ms) ....$ 549 
30MB (39ms), .. . « 
42MB 28ms .... ¢| 
70MB 2ms .. ¢ 4: 












€Q!1 


Call Toll Free: 
800-531-5475 


“Personal Computer Products TechSuppot _InTexas Calt 


800-527-3125 512-250-1489 
12303-G Technology Austin, TX. 78727 *Except in Texas 














20MB Hard Disk Model 
with One Year Warranty... 
Base Price. 


AMenth 


$2142 


30MB Hard Disk Model 
with One Year Warranty... . $87 unw 
Base Price : 


© Inte! BOBS. 214.77 oF 8 Mtttx) 

© Keybeord selectable clock speed 

© Upto 70% lester processing epeed 
dtyle teybeord 


20MB Hard Disk Model 
with One Year Warranty . 


Base Price. 


$50..... 


$1182 


$53... 


.. $1286 


30MB Hard Disk Model 
with One Year Warranty... 
Base Price 


© Intel 808e-44.77 Mrz) 
© 5151heyboard 

*° 256K RAM 

® 1-helt-height floppy drive 
© 136 wall power supply 


10MB Hard Disk Model 
with One Year Warranty... $44... 
Base Price $1026 


20M Bxard Disk Model 
with Ona Year Warranty... 
Base Price. 


“CAREER STARTER KIT” 


Everything You Need To Begin Serious Computing Immediately!! 


IBM compatible Turbo-88 system with Inve! 
0088-214 77-.OMHz} precesscor 236K RAM 
sxpandabie to | Ml on main beard Cleck/ 
calendar, gaene port and § expansion slots on 
main beard Hall height, double-sxied dis 
katte drive diukatte drive controler mono- 
chrome adapter card with paraltel port, 135. 
watt Power supply and ATI style keyboard 


bigh resclution ( 750 K 360 } amber mone. 
Creme moniter with 12” display screen 


Printer 


100 CPS dot matrix 80 colymn printer with 
fiction = and tractor = feed and 
‘Sl points -etiresesite graphics capabulty 


ran, 


33g 


A Mon, 


Only... 


$895 


Monographics 
Capabiiity Add $20 


Seltwore 

MicroSon MS DOS 31 MicroSot GW Besic 
ZEN Word (word processing & spell checker) 
ZEN Calc (npresd sheet) end ZEK Link 
(communication package} 


Acoeasories 


200 sheets continuous lorms paper prinie: 
Cable and bos of 10 biens dighetten 


© 256K RAM 
© 1-360K lloppy drive 


$1699 


New! Expandable to 
640K on motherboard 
Laasa lor $72 a month 


© 256K RAM 
*® 1-360K Iloppy drive 
© 20MBhard disk 


$2049 


Lease for $84 amonth 


TEx PC-AT.. 


* 256K RAM 
© One 1.2 MB lloppy drive 

a 
Ins 


© Duallloppy/hard 
drive controller 


$2795 


Lease for $109 a month 


“Personal Computer Products” 





Raising The Import Standard! — 


| 





384K Ram 
Clock /Calendar 
Senal Port 


Bi Ee 


Floppy Disk Controller 


Controls Upto 
4 Floppy Disk 
Includes Internal Cables 


$39 


Parallel Port 
Game Port 
Software 


srosicontsunkntnant $69 


Se 


$129 








Text Mode 80X25 Characters 


Graphics Mode 720X348 Pixels 


Parattel Port 





For The IBM- PC or XT 


— 
bibipeig o 


ALLER! ! dot 
FUPTRTUtty 
tthe t rel 4 
PIE es | 
With Separate $69 


Numenc And 
Curser Keypad 


AT-MFG | 


Muttifunction Card for IBM AT 


UpTo 1 SMB 


Sqral& Parallel 
Porthor 12M AT w/0K $169 | 
i 


150 Watt 
ee 4 
uo 
Replacement 
Power Supply 


$69 





, Enhanced Graphics Adapter 


EGA 


256K Display RAM 


era S27 


3200/1200 BAUD 
Fully Hayes” 
Compatible. 





& Game Port 


he) si 


1/O Board 


Serial Port, 
Parallel Part, 
Clock/Calendar 





TL 


| ColorCard | 


Color Display Card ’ 





300 1200 8AUD 
Fully Hayes’ 
Compatible 





[orectciron $79 
Intel 


- MathCo-Processor 


$129 
$219 


8087. 
80287. 





MonoCard | 


Monochrome Display Card 


$79 


MonoCard 
w Parallel Port 


Memory Expansion 


——s 


Expandable 10 576K 
Fits Short Slot 





Toll Free: 1-800-531-5475 


Standard-286 
i _N 
HA ——— 
HL: oy 


f 

« bntel60286-8 processor « 512K RAM expandadle to 1 MB 
CorSMMzherdware switchable , Qual floppy & hard drive controiter 

« Cor lwaitetate hardware o 12MBtloppy drive 
selectable « Clocktcatender wibattsry 
back-up 


% $1249 


i} 


t 
hay 


HP 


eo Intel 6088-214 77 of 6 MHz) 


2 AT otylekeyboard 


Phoenix BIOS 2 1360K hatt-neightdrive 


384K RAM 

Serial Port 

Parallel Port 
Memory Expansion 
Clock/Calendar 
Sidekick Software 
2 Year Warranty 


ideo 7 
Vega EGA Board 
nhanced Graphics Adapter 


Compatible with IBM EGA 
Board, 256K of Display RAM, 
Supports Popular Software 
Written for the IBM PC. 


$279 


Advantage! 


Memory Expansion, 
Multifunction Board 
ForIBMAT w/128K 


“Strong On Graphics” 
Monochrome 


GraphicsCard. $199 


Col 
Graphics Card, $1 59 


TURBO-88 
ee 


i) ¥ ) 2 annie wt i " 
4, Matty s 


« Keyboard selectable clock speed 
« Upto70% laster processing speed + Sexpansionsicts 


Standard-88 


el 


PR Aaa 


Hie: 


tre 
aah Pe 


ia a 


© 256K RAM expandabieic 
Imagabyis on motherboard 
Intel 8088-3(4.77 MHz} 
e 5151 keyboard 
o 256K RAM 


e t-halt-height floppy drive 
« 135 walt power eupply 
» Sexpansion clots 


$469 


Tiny Turbo 286:,, 
Accelerate Your PC 
Uses 80286 Processor (8MHz) 
Keeps Original 8088 In System 
Processor Seletable To Insure 100% Compatibility 
Optional 80287 Numeric Processor 


489 


« Clockicalendar with 
battery back-up 
« Gameport 


proen™ 
PRRI0S 


__ intel 


oe $129 
seveeeee $219 


RAMpage! 
Memory Expansion Board 
For |BM PC 
Using Lotus-inte/ 
Specifications wi256K 


New | 


nevi $259 
(Hayes 


Smartmodems 


Princeton 
Graphic Systems 
HX-12 
Color Monitor 
HX-12E 
Enhance Color Monitor $ 559 


310A 
Monochrome 
Monitor 


Dur Policy: Ail prices include lully insured, UPS ground shipping, on ell orders shipped in conlinentel U S.A. No surcharge lor VISA MasterCard or 
PS COD payment (Mimmum purchase ol $50. on COD & net term orders) We accep! Fortune 1000, Governmental & Inslitulionel purchase orders on 6 nel 
es basle(with credit approvai} el no addilional charge Allow 7 days lor personal check 6nd company checks to clear No warrenly work done wilhoul 
00) of purchase 

df 1/8% gales tax if @ Texas resident Prices are subject tochange Alt equipment carries @ new lactory warranly All retumed items must be accompanied by eretum 
tron number and subjact to arestocking tee 

orporate & Instliulionei Accoun!s Welcome: Our nalionel accounts division is dedicated Io providing Ihe prompt professionel service required lo 

pep your business running emoolhly. We accep! P O 'é on a nel terms basis, (minimum order $50 please) olfer nex! day shipping. Ieee lully insured UPS 


ound ehipment! We oller oe lull- jime technical stell lo enswer any questione [hal mighl arise and 1o make las! repairs If needed You'll notice the 
fHarance 


T SixPakPigs, Advantege!, end RAMpage! are registered trademark: 
psiness Machines Corporation Amdek, Com; 
Bpective Companies 


sof AST Research Inc 18M. PC. PC-XT and PC-AT are registered trademarks ol intemnstional 
pag, Epson. Hayes. Hercutes. Intel Okideta, Penasonic Princeton Graphic Systems and Teac ere trademarks ol their 
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Order Toll Free: 
800-531-5475 
In Taxas Call: 512-250-1489 
Tech Support: 800-527-3125 
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@ NEW PLOTTERS 
















The Hewler-Packard ColorPro 7440 (A size) 
costs $10 more than its twin, the [BM 6180, 
and shares Editor’ s Choice honors with that 
machine. For the extra noney, you get black 
keys instead of brown on the control panel, a 
different label, and equivalent results in our 
benchmark testing. Both produce the first- 
rate plots expected from an indusiry 
Standard. 


cartridge identical to that described in the 
IBM review. Hewlett-Packard didn’t in- 
clude one with the sample plotter, but its 
absence didn’t appear to have any effect on 
the quality of the test plots I obtained. 

HP’s documentation is very good but 
perhaps a bit less comprehensive than 
IBM’s. HP does not provide the serial- 
port-interface test on disk or the shorting- 
test plugs that IBM includes. Neither com- 
pany supplies the detailed programming 
' guide to the HPGL graphics language that 
was included with the earlier (and less ex- 
pensive) Hewlett-Packard 7470. I regret 
this omission, although it’s probably true 
that few purchasers ever used the language 
description guide (which, however, is 
available at eatia cost). 

The ColorPro’s benchmark test plots 





were identical to those of its IBM clone. 
Quality was very good, with plenty of 
“‘snap”’ and visual appeal. The ColorPro’s 
plotting time was a few percentage points 
faster than the [BM’s on the ROM-font 
plot and a few percentage points slower on 
the software-font chart. Whether this dif- 
ference is due to sample-to-sample varia- 
tion or to some minor contribution from 
the IBM enhancement cartridge is difficult 
to assess, but the differences were, in any 
case, insignificant. The execution times 
were solidly middle of the pack, as is usual 
with HP desktop plotters. 

The ColorPro gives you a little bit less 
than its IBM cousin for $10 more, but most 
users won't need the interface disk or 
Shorting-rest progs anyway. The CotorPre 
is far from the least-expensive A-size plot- 










ter around, but if you consider that it costs 
only about $150 more than its less-capable 
7470 ancestor, its price isn’t out of line. 
What you do get is very good perfor- 
mance, compatibility with almost all busi- 
ness graphics and CAD software, and the 
Hewlett-Packard name and reputation. 












Western Graphtec 
MP2300 


When PC Magazine Labs tested Westem 
Graphtec’s MP1000 last year, we found it 
a reasonably competent performer with 
various problems. At the time, the compa- 
ny alluded to a greatly improved version of 
the B-size device in the works, and the 
Westem Graphtec MP2300 is it. 

While it is still plagued by several prob- 
lems, the MP2300 offers more features 
and performance for only a little more 
money. It has eight pens instead of six, 
and, more important, the pens are now 
automatically capped when not in use to 
prevent drying (the pens are held in their 
stalls with magnets, incidentally: placing 
floppy disks in the vicinity is discouraged). 
At 15 inches per second, plot speed for the 
MP2300 is more than twice as fast as for 
the MP1000 (6 ips). And, among other im- 
provements, the specification for accuracy 
is three times higher. 

The MP2300 uses electrostatic hold- 
down (a static charge attracts and firmly at- 
taches the medium to the plotting bed)— 
an unusual feature in this price range. This 
method is both more convenient than and 
far superior to sticky strips, tape circles, or 
magnetic strips in maintaining media flat- 
ness, and its inclusion in the MP2300 
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Borland 
bargain bonanza. 


And ten free disks to boot! 








































What’s the big deal? 
Here's the big deal: PC Connection, that 
marvelous master of micro mail order, is 
having a special on products from Borland 
international, that reigning regent of 
- resident RAM. This is an offer that 
you can not, will not, must not, and 
even should not refuse. 
Buy any two Borland products 
(combo packs = one product) from PC 
Connection and get a box of 10 Verbatim 
DataLife (DS, DD) disks absolutely, uncon- 
ditionally positively free! 
Remember, no one has a larger 
; stock of Borland products than PC 
Seed §Connection. (Note: we only carry 
the most current versions). And 
no one else is offering this 
special. 
Your #1 Borland connection. 
O Sidekick 1.5 (non-protected) 

The classic memory-resident life 
organizer $51 
O Traveling Sidekick (req. 

Sidekick) Don't leave home 
without it A $43 
Co Superkey 1.1 Macro 
heaven andmore. $41 
C Reflex Workshop 1.0 Analytical 
tools for Reflex . . : $41 
O Reflex 1.1 The award-winning 
relational database —_(Iimited time!) $59 
O Turbo Tutor 2.0 Do-t- 

yourself Pascalkt . .... $21 

0 Turbo Pascal 3.0 (now comes 
with BCD and 8087 support) the 
complete Pascal package ..... $59 

0 Turbo Prolog 1.0 The artificial intel- 
ligence programming language. . . $59 
() Word Wizard 1.1 Five word 

games including crossword 
puzzle solver. i $41 
(© Turbo Editor Toolbox 1.0 
Write your awn word processor . $41 
O Turbo Lightning 1.0 On-line spell 
checker and thesaurus... $59 








Get TEN Verbatims FREE ($28.00 value). PC Connecton 6 Mi St Mariow, NH 03456 


Fine print: Any Borland products for IBM micros can be used for this special Combo packs count as one New 800/243-8088 


reieases af80 ara inciuded—we re always one of the firs to get them Finer print: Supphes are trvted on Irae 
disks Wo ve go! a Jot—bul when thay re gone. they fe gone So ordat s00n We reserve the nght to Wma quanttes 603/446-3383 
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» denotes IBM-AT compatibility. 
* denotes iBM-PCjr compatibility. 
(call for specific requirements) 





PC Connection 
Software Special 
through October 31, 1986 





The following Microsoft mice now come with 
PC Paintbrush 3.0 softwara: 
~Microsoft Bus Mouse with software 5.03 $127. 
* Microsoft Serial Mouse with software 5.03 135. 





SOFTWARE LANGUAGES 
PAPERBACK SOFTWARE w Quick Basic 2.0......0 0.0... cece 59. 
We only cerry the latest versions of products. « -VP-info 1.0 * ~Macro Assembler 4.0 ...........00008 97. 
Mi numbers in our eds ere current at press dBase II was great. dBase Ill was better «Fortran Compiler3.31............00. 229. 
ae dBese III Plus was the absolute living end, me COMPIBY A Derren crete mn 278: 
but if you need dBase but don't heve ; Microstuf (not copy-protected) 
Alphe Software (not copy-protected) dBucks, take a look at VP-Info * Crosstalk XVI3.61...0.. 0.0.00 0. cae 95. 
w K@yworks 2.0.....00060. cece eee $49. d : wROMORO MES» gig. cee csay.ccen a acueeeameniesrs s aua 95. 
«Alphasthree 1.0......... cece eee es 229. Fully relational Migent Software (not copy-protected) 
Ashton-Tete (copy-protected) Fully programmable using commands wADMITY ROA... 2. gracbintninautte sia. case e esa 65. 
~OBase lll Plus 1.0 .................2. call end functions similar to those in dBase MultiMate internationel (not copy-protected) 
~Framework ll 1.0.0.0... .. 0.00000. a ee call Directly reeds all files created by dBase « »MultiMete 3.31 20... eee call 
~dBase Ill Plus LANpak ............... call II, IIL, and I Plus without any conversion ~MultiMate Advantage 3.6.............. call 
Best Progrema (not copy-protecied) Built-in editor and debugger Nantucket Software (copy-protected) 
»~PCiFixed Asset System3.1........... 359. Built-in compiler ~Clipper (Winter ‘85 version) ........... 349. 
~Personal Investor 1.0.............005 129, Keep up to 6 files open at once Paperback Software (copy-protected) 
Bible Reseerch (not copy-protected) Non-protected version evaileble to WoeVP-Plannet iO 6. 0. carcnen cdl aneiinaacs s 57. 
* THE WORD 3.1 (KUV Bible)... 6... 159. registered owners Ree MPAINO MOMs vine: «cuter eager eee special 
* ~ THE WORD 3.1 (NIV Bible) ........... 189. © Competible with IBM PC Network Personics (not copy-protected) 

Borlend international (not copy- age A ~SmertNotes 1.0........ 00... c eee 49. 
weTurbo Tutor 2.0.00... secs cce cece veces __ | Forthe IBM-PG. XT, AT & PCir Peter Norton (not copy-protected) 
* ~Turbo Database Toolbox 1.2... ......... a x Norton Commander 1.0 .............. 36. 
* » Turbo Grephix Toolbox 1.0............. 33. «Norton Utilitles3.1....0..0.......00008 §9. 
* »Turbo Editor Toolbox 1.0............... 4. Executive Systems (not copy-protected) Querterdeck (not copy-protected) 
«Turbo Gameworks 1.0......0......... 41. XTREE 2.0 (file & directory manager)... .. 87,  sDESQVIBW Ti2t e . corcatione.. seasons ters 65. 
* » Turbo Newpak (Gemeworks end Editor)... 52. Sth Generetion (not copy-protected) Simon & Schuater (not copy-protected) 
«Turbo Lightning 1.0... .............. 59. /Fastback§.13........... 00... cee ae 97, «Webster's New World Speller1.2........ 39. 
«Word Wizard 1.1.2... cy ce pes . 41 Funk Software (not copy-protected) ~Webster's New World Writer 1.01 (includes 
«Turbo Pascal 3.0 wi/BCD & 8087 support.. 59. *-Sideways3.11..0.......... 0. eee 39. Thesaurus & Speller) 6... 109, 
be Turbo Pale 1.05. cca cc keane 59. Grephic Communications ~Webster's New World Thesaurus ....... 43. 
* Turbo Family Jumbo Pack ............ 147. _-Freelence (not copy-protected) ........ 199. Software Group (not copy- protected) 
HOON Sco sce enc cc ea eee ete 51. Great Americen (not copy-protected) WN os age tt ae te eG oe call 
«Traveling Sidekick ............-0-0008 43. One Write Pius 1.01................. 159. Software Pubilahing (copy-protected) 
* Traveling Sidekick w/Sidekick........... 73. Add-on modules (A/P A/R, Payroll) each 133, »*~PFS:Report B:01 
* »Reflex 1.1 (imited time et this price)... ... 59. Hervard Associetee (not copy-protected) tv PPS PHO BOT yc cc ecn ines 
« Reflex Workshop 1.1............ 00000 Al) xe PCLOGOI20 TT... Mines ees 69, »~PFS:Graph B:01 
a eoupatbby 1.460. ysl eke eae ee ian a. intocom (not copy-protected) wer PPS WMS CO) cc ce ee a ew: 84. 
* ‘-Superkey/Sidekick Package Pre eer ease 69. «Cornerstone 5.2.6.2... . cece eee 59. _Hervard Presentation Graphics A:00.... 245. 

BPI Accounting (not copy-protected) Lifetree (not copy-protected) ~Hervard Tota! Project Menager 1.1..... . 289. 
General Accounting C.13 ............ 299. »«Volkswriter31.0.............. 0. ee 147. Not copy-protected versions due to be released 
Business Builder. .................. 399. Living Videotext (not copy-protecied) soon—cail. 

Breekthrough (not copy-protected) Pall ULE 14-5 ee ee ear 105 Springboerd (copy-protected) 

UIMOUNO 2! Or. ciseuptor ce etc ams 239; we -ROACYNIO Ls faire. dese scnsentenn cae 39, «x-NeWSIOOM..... 0... eee 35. 

Broderbund (copy; ce Micro Education (MECA) (copy-protected) «Clip Art Volume 1 (for Newsroom)........ 19. 

ee POOOGNOD cogs cea y ce Qe see ee ees 35. ».-Maneging Your Money 2.0............ 115. »Clip Art Volume 2 (for Newsroom) ....... 25. 
«Graphics Library 1......-0.......000. 22.  .Managingthe Market ................ 79. True BASIC, inc. (not copy-protected) 
* Graphics Library 2...............0008 19. Micropro (not copy-protected) «True BASIC 1.0 6.0... eee 109, 

Computer Associetes (not copy-protected) #oWordStan3.31 ... 2c cece eens 179, True BASIC Fireworks (incl. 3 ibraries) ... 159. 
~SuperCaic 41.0 .............. 2c call .WordStar Propak3.31..............4 259. WordPerfect Corp. (not copy- protected) 

Dac Software (not copy-protected) ~WordStar 2000 Plus Release 2......... 285. «WordPerfect 4.1.........0.0.. 0.000 239. 
ORE POR Me a2 neat enka lem iain omen 19. Microrim (not copy-protected) «»WordPertect Librery.................. 59. 
~DaciMateminas.§ fri cctiairesie ee sa 26. R:ibese50001.01.................. 239. 
~DacEasy Word ........0 0.0. c cece ee 32.  RibaseSystemV......0..0.0 0.0000. 369. TRAINING 
~Dac Easy Payroll................00.. 32. Microsoft (not copy-protected) 

* ~Dac Easy Accounting ................ 45. Windows 1.01.............00000cc ue 65. ATI (copy-protected) 
Decieion Resourcee (copy: protected) AMOGDIAI2.0 wc eee iene 119. «SKILL BUILDER PROGRAMS 
«/Sign-Master5.1........ 0.0 ..0.0008 157. Microsoft Access 1.01............... 163. Intro and How to Use: 
~Diagram-Master6.0.............0005 : 207. »Microsoft Word 3.0..............2005 247. PC-DOS MS-DOS 
«ChartMaster6.1............. 0.00. 237. «Microsoft Project 2.01... 239. Compaq Typing Tutor 
«x Map-Master 1.0.............-.00008 245. «Microsoft Chart2.0 ..............005 197. 1BM-PC BASIC..... each 33. 
For the IBM-PC (XT & AT) exclusively. 
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x » TRAINING POWER PROGRAMS HARDWARE 
How to Use: PC Connection 
Lotus 1-2-3. Wordperfect dBase III Plus Hardware Special Manufacturer's minimum limited warranty period 
WordStar Displaywrite 3 through October 31, 1986 is listed after each company name. Some 
Symphony. .....-.........005 each $43. products in their line may have longer warranty 
individuai Software (copy-protected) EVEREX periods. 
«The Instructor Il... ke eee ee : ~Evercom ii internai modem with 
«Professor DOS. ............ re AST Research ... 1 to 2 years 
* » Tutorial Set (both items above) . E 5 SixPakPius 64k C/S/P includes Sidekick vers. 
seTyping Instructor ............0 00. Dee | ie as Ham pe easel 1.5 not copy-protected & DESQView..... $169. 
+» Training for Lotus 1-2-3 (for vers. 1A & 2)... 37. iar ainee But variety is the spi oe SixPakPius 384k (fully populated)........ 219. 
«Training for dBase lll................. Cee | ey serie oe hee i olfodives SixPackPremium 512k C/S/P upgrades to 
+ Training for Project Management........ Ela [ese hae as Ee a ads 1 Meg, fully compatible with LOTUS/INTEL 
Simon & Schuster (not copy-protected) SP ‘ oo memory speciication (EMS), includes 
«Typing Tutor I... eee 33. « Fully Hayes compatible, including 2  ———— a 369. 
extended command set wPBPSAN-T ow. eee eee ee ee $79. 
EDUCATIONAL © 300/1200 baud operation, bell 103 and ~ Advantage 128k upgradeable to 1.5 Meg 
212A compatible Sidetock version 1.5 not 
All educational programs listed are © Auto answer, auto dial, euto redial copy-protected and DESQView ......... 369. 
copy-protected. ¢ Configurable from COM 1—COM 4 RAMpace! 256k to2Mb....... call 
¢ Software-adjustable volume contro! ~RAMpagel AT 512k upgrades to2Mb...... call 
Barron’s © Touch-tone or pulse (rotary) dialing Both RAMpage boards support EMS and fully 
«Computer SAT... 0. cc eee 35. ¢ Automatic data-to-voice transition support EEMS, and include DESQView. 
Designware (reqs. graphics brd.) © Allthis ona HALF-SLOT cardll Amdek ... 2 years 
x Spellicopter (eges 6 toedut).......... * 22. ~Video 310A mono monitor (amber)... ... . 159. 
Eduware (reqs. graphics brd) For the IBM PC, XT and AT Color 722-EGA compatible........... 519. 
«Algebra 1,2,3,0r4 .................. 22, Compucable ... lifetime 
Harcourt Brace Jovanovich Plastic & Drive Cover Set....... 18. 
we rCommputer SAT... cece eee es 49. Invisiclues (hint booklets). Specify game ... 6. IBM Mono Screen Enhancement ........ 17. 
Stone (reqs. graphics brd.) Microleague Sports (reqs. graphics brd. es Cuesta ... 1 year 
«My Letters,Numbers, Words (ages 7 to 5).. 27. «.-Microleague Baseball................ Uninterruptable power backup units. 
* /Kids Stuff (eges3to8)................ 27. Microprose (reqs. graphics brd.) ~Datasaver 400 Watt ..........0...0.00. call 
The Learning pach (reqs. graphics bra. ee, + »F-15 Ske Eagle... 00... 2. eee eee 22. Curtis ... lifetime 
* “Reader Rabbit (ages 5to7)............ Microsoft (reqs. graphics brd.) ACCESSORIES 
* “Rocky's Boots (eges 9 a UD) Siiesiccacw ac eg « Flight Simulator 2.12 ..............0.. 32. »x.-Low Profile Tilt and Swivel Pedestal...... . 25. 
1Step Software (reqs. graphics brd.) ~PC Pedestal (for IBM Mono or Color)... .. . 27. 
RECREATIONAL x Golf's Best (Pinehurst or St. Andrew's).... 19. Portable Pedestal (for portable computers)... 36. 
Partor Software (not copy-protected) KAP OME PAI occ een ea eee eet naaus 18. 
All recreational programs listed are « »Bridge Parlor (best Bridge simulation) .... 49. System Stand (for i8M-PC & XT).......... 19. 
copy-protected except where noted. PCSoftware (not copy-protected) «Universal System Stand ............... 25. 
* Championship Blackjack.............. 25. «Crystal 300 Watt (line conditioner)........ 159. 
Blue Chip Sierra On-Line (reqs. graphics brd.) CABLES 
ee BATON WW. een asters ideas eiasarvers 36. «King’s Questll... 00.2... eee eee 33 Smartmodem to IBMCable............. 17. 
«Millionaire... ce eee eee 36. Simon & Schuster Keyboard Extension Cable (3 to 9 feet) . . 27. 
Electronic Arts (reqs. graphics brd.) x /Star Wek/Kobayashi................4. 27. _~Extension Cables for IBM Mono Display .. . 33. 
x »Pinball Construction Set............... . Spectrum Holobyte (reqs. graphics brd.) »Color and Monochrome Extension cables... 39. 
* »Music Construction Set . Fe I 5 OW OE xe ea eae 27. . ~Printer-to-IBMcable .................. 17. 
+ -Dr JiLarry Bird One-on-One. Sublogle (reqs. graphics brd.) SURGE SUPPRESSORS 
Hayden Software (reqs. graphics brd. x »Night Mission Pinball................. 29. ».Safestrip (Goutiets).........0.......0. 21. 
+ »Sargon Ill (highest rated Chess program)... 32. «rJet.. 0.0.0... ce cee ceeeee 33. ».-Diamond (6 outiets)................... 29. 
infocom (not copy-protected) x »Scenery (eifport) disks for Jet... .. each 15. »*.-Emerald (6 outlets; 6ftcord) ............ 36. 
Difficulty levels shown in italics x »Package of all 6 Western Airports........ 69. ».Sapphire (3 outlets; EMURFI fitered) ....... 47. 
«x «JUNIOR XOR (not copy-protected) Ruby (6 outlets, EMI/RF1 filtered, 6 ft cord)... 55. 
SCOMAIBI <5 iecsicis tease sc cvessin state 24. NFL Challenge (be the coach).......... 79. »-CommandCenter...... SPECIAL ...... 79. 
STANDARD DCA 1 year 
*Enchanter xthe Witness  »Planetfall PAULL: Gr cn coe ri cs 5 cee Ra 729, 
« Cutthroat «Wishbringer »Zork| - Tyear 
*Ballyhoo Foobiitzky 1-800/ 243-8088 * “EX-800 (80 column, 300 cps)............ call 
* Hitchhiker's Guide ............. eech 2: + »FX-85 printer (80 column) ..... 2... eee call 
+ “ADVANCED x »FX-286 printer (736 column) ............ call 
Zork li Zork Il Sorcerer say ag « -LX-86 printer (80 column)..........-... call 
A Mind Forever Voyaging........ each 27, Marlow, NH 03456 290M % #LQ-1000 pnnter (196 column)........... call 
EXPERT IAs GES + +2500 (136 column, 324 cps).......... call 
Spellbreaker Suspended... ... each 29. x Printer-toIBM cable ...............00. 15. 
For the IBM-PC (XT & AT) exclusively. 
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800/243-8085 


Everex ... 1 year 
~Evercom II internal modem w/software special 
Hayes ... 2 years 

~Smarimodem 1200................6. 389. 


* 
le ie Ae w/Smartcom ff) 349. 
»Smarimodem 1200B (7/2 card, no software) 319. 


Orchid Technologies ... 1 to 2 years 
Conquest Multifunction Board Ok earn 
to 2Mb, fully supports EMS spec. 
~Eccell Multfunction Board forthe AT. . 
Tiny Tur 





Auto Switch EGA . . . 
Princeton Grephics ... 1 year 


PC Connection 
Service Center 


Did you know that we are an authonzed 
Epson and IOMEGA service center? We 





« ~Smartmodem 2400 ...........0..006 589. typically offer twenty-four hour turnaround 
~Smartmodem 24008 (w/Smartcom fl) . . .. 529. on serviced items. Our labor charge is only 
Coe "2 rey sentir Rereag Bai 89. $25 per hour. Call 1-800-PCC-TECH 
All Hercules boards come with paral! port and ee 
FREE parallel printer cable 

Hercules Color Card................. 159. 
Hercules Graphics Card.............. 189. 
~Hercules Graphics Card Plus... .. . . 189. SMA ... 30-day money-back guarantee 
Intel ... boards: 5 years; chips: 1 year PC-Documate Keyboard Templates 
Above Board PC 64k (upgrades to 2 Meg). . call available for: 
~Above Board AT 128k (upgrades to 2 Meg).. call ~-DOS/Basic 3.0-3.1 WordStar 
Above Board PS 64k C/S/P (upgrades to 1.5 ~Lotus 1-2-3 »WordStar 2000 
Bono mice aoe io Hiat e Ra On, doe call Symphony ~MuliMate 
~Above Board PS AT S/P (upgrades to 1.5 Meg or Framework WordPerfect 
higher wipiggyback) 0.0... cece cal dBaselll......-.-...........5 each $12. 
8087 (for IBM-PC& XT)... ee 129. Toshiba ... 1 year 
8087-2 (for 8 Mhz computers) .......... 177. All Toshiba printers isted are 24 pin dot matrix. 
80287 (for 6 or 8 MHZ IBM-PCAT)....... 225. »,-P321 serial/parallel printer (8O.col) ...... §19. 
~80287-8 (for 10 MHz & faster IBM-PC AT). . 269. ».-P351 serial/parallel printer (136 col) .... 1089. 
Kenelngton Microware ... 1 year Toshibe T1100 PLUS Laptop Computer... call 

x Masterpiece... 6... 0. wee eee eee 94. Toshiba T3100 Laptop Computer........ call 

« ~Masterpiece Plus. ......0.......0... 129. Video7 ... 2 years 

«x ~Panter/portable computer siand......... 17. VEGA (halfcaro)............ 00.000 349 
key tronic ... 90 days 
5150 keyboard ................000% 115. DRIVES 
5151 keyboard (deluxe) ............0. 169. 

Kraft ... 1 year I2 Interface ... 1 year 
~New! 3 Button Joystick... 2.0006... ee 35. 20 Meg Hard Drive Card (85 ms).... ... 459. 
Mouse Systems ... lifetime IOMEGA ... 90 days 
x PC Mouse with PC Paint+ ............ 127. Bernoulli Box 20 Meg wiPCe card . 
* PC Mouse with Ready and PC Paint+.... 149. 10 Megcartridge............... 
NEC ... 2 years »Bernoulli Box 40 Meg wiPC2 card 
»Multsync monttor (EGA compatible)... . . . 579. »PC2B (Bootable) Card ............... 
NSI Logie ... 3 years ~20 Megcartndge.. 6.6... eee eee eee 
~EPIC (video adapter, EGA compatible)... 279. —_- Bernoulli Box Care Kit... .. . 





Mountain Computer ... 1 year 
Drive Card 20 Meg (80 ms)... ......... 
Drive Card 30 Meg (78 ms)............. 


Seagate ... 1 year 

20 Meg Internal Hard Drive (w/controller and 
cables, 65 ms) 409 

20 Meg Internal Hard Drive for the AT 


ot | Me ery ok eee 

TEAC ... 1 year 

FD-S5BV oy (514° halt-height)........ 109. 

Toshiba ... 1 year 

PC, XT 360k Drive (5%" hait-heighd)...... 109. 
AT 360k Drive 6%" hal-height)......... 117. 


MEMORY 


64k Memory Upgrade Set for IBM-PC or XT 
system board or any memory board 
150 nanosecond (set 
128k Memory Upgrade Set for IBM-AT 
System Board (9 chips piggybacked) 
~ 256k Memory Upgrade Set for any 
IBM-AT memory board (9 chips) 


DISKS 


All disks have a lifetime warranty. 

DS/DD Disks for the PC & XT (40 TP). 
«Verbatim Datalife (10 disks per box) 
* ~Maxell MD-2 (10 disks per box) 

DS/High Density Disks for the AT (96 TPI). 


Fuji (10 disks per box)... 2.6.6. 27. 
Verbatim (10 disks per BOX)... 0.06... 29. 
Maxell (10 disks per box)......0..00.04. 34. 
«Flip Sort (holds 75 disks)... hy 


* Kalmar Teakwood DiskHolder (holds 50) . 
* ~Kalmar Teakwood Disk Holder (holds 100) Es} 
* ~Floppictene Disk Drive Cleaner (5%").... 18. 
x Innovative Concepts Flip n' File50...... 


INFORMATION SERVICES 


Compuserve 

x »Compuserve Information Service 
(includes subscnption, manual, $25 usage ie 
monthly publications) 


OUR POLICY 


@ We accept VISA and MASTERCARD. 
(Onty on U.S & Canadian orders ) 

@ No surcharge added for charge orders. 

@ Your card 1s not charged unbl we ship 

@ if we must ship a parbal order, we never charge freight 
on the shipment(s) that complete the order 

@ No sales tax 

@ All shipments insured; no additional charge 

@ Allow 1 week for personal and company checks to 


clear 

@ UPS Next-Day-Air available 

@ COD max $1000 Cash or certified check. 

@ 120 day limited warranty on all products. * 

@ To order, call us anytrne Monday thru Fnday 9 00 to 
9:00, or Saturday 9:00 to 5:30 You can call our 
business offices at 603/446-3383 Monday through 
Friday 9.00 to 5:30 


SHIPPING 


Note: Accounts on net terms pay actual shipping. 
Continental US: For monors, pniniers, and drives, 


- itor... 17 
“mr 12E Amber monochrome monitor .. 179 Soar to PS shupprig, Call for UPS Blue or 
#HX-12 RGB monitor (690x 240)........ 449 er pepe eoag oh G 
~HX-12E (EGA compatible)... 0.0.0... 539 - - Doe OUR, una. ee cece: 
Fede coger CIRCLE 339 ON READER SERVICE CARD pei lk Fg Eva Se pe 7oy a Be 
— rom US. = FOr monitors, 
Ok (upgrades to 384K) 99, TU ee penters, ani dies, eae UPS Blue charge le 
384k NAIGO) ete. : . reais 149. 4 290M added For all other items, add $2 per order. Alaska 
(fully populated) Marlow, NH 03456 
« ~Microfazer Printer butter 64k (paralle) .... 159. 603/446-3383 and outside Continental US: Call 603/446-3383 for 
~QuadEGA+ (haficard)............... 349 informaton 
For the IBM-PC (XT & AT) exclusively. 
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PC Puzzle. 


Putting the PC’s together again. prompt it. Or a game without the graphics to grab it. 
n the enigmatic town of Marlow, NH (pop. 544), There's a solution to all these PC puzzles, but you 
there's nothing we like better than a good fit. Fields have to see the whole picture—and we're in the perfect 
and streams. Peaches and cream. You and your lean _ position to do it. Because we've helped hundreds of 

mean micro machine. thousands of PC users piece their systems together. 

In the old days, putting together a PC system was 
child's play. But now there are thousands of programs § See the Connection? 
and peripherals to choose from, and it takes experience Since we pa all day helping you solve your 
to find a perfect match. Other com- PC puzzles, we thought you might 
panies might try to solve your PC’ enjoy spending some leisure time 
puzzle by shoving in any old com- . solving ours. So we're offering a 
ponent. We always take the time free 1000 piece PC Connection jig- 
to find the right pieces for your saw puzzie to anyone who places 
applications, your budget, and a $500 order between now and 
your existing system. November 31. 
Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 


Saturday to 5:30. If you're planning 





1 
Get the picture? ¥ P 
You see, there's no point in buying , 
a board without the bytes to boot j or to visit, call ahead to make sure 
ys Agia what you want is in stock. 


it. Or a printer without a port to 


j famous poses. for 
advanced users. Offer not a ble to net 
accounts. Limit one per customer. 


For the IBM-PC (XT & AT) exclusively. 
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= NEW PLOTTERS 


should have been a real plus. _ 

But, while electrostatic hold-down is 
preferable to mechanical mounting, the 
MP2300’s system is no better than ade- 
quate. Even after extended smoothing with 
my hand and then with a card, the MP2300 
did not always hold the medium down cor- 
rectly. Air pockets occasionally formed 
under the central portion of the plot bed, 
resulting in a few charts ruined by pen 
scarring. 

Three graphics languages are built 
in—including two that match Graphtec’s 
own MP1000 and FP5301 plotters—and 
an HPGL emulation that renders the 
MP2300 compatible with a huge variety of 
commercial software. RS-232 serial, Cen- 
tronics parallel, and IEEE interfaces are 
available. A generous 6K data buffer is 
standard. 


The Western Graphtec MP2300 (B size) 
suffers from flaws that compromise its 
otherwise excellent value. For example, 


while electrostatic hold-down is generally the 


best approach to securing wedia, Western 


Graphtec’ s implementation of this technology 


is only adeqaate. More on the downside: 
poor coutrol-pauel design and slow HPGL 
emulanon. On the upside: a wide variety of 
character sets and pen types. Aud the price is 
impressive: at $1,250, much can be forgiven. 





The MP2300 offers an unusually wide 
variety of intemal character sets, including 
those for various European languages, 
Japanese, and even Chinese. Pen avail- 
ability is equally broad; water- or oil-based 
fiber-tip, water-based ballpoint, ceramic, 
and ink pens can be used. On the other 
hand, the control panel is limited and not 
particularly well made, and the documen- 
tation, while complete, is dry and engineer 
oriented. Twelve DIP switches on the bot- 
tom of the plotter must be set to configure 
the interface, but they are clearly marked; 
it is not difficult to set things up correctly if 
you understand the issues at hand. 

The internal font is not particularly at- 
tractive and might not be acceptable for 
some critical applications. The plotter also 
seems distinctly slower than its pen speed 
specification would suggest. While the 





= The MP2300is a lot 
more plotter than its 
ancestor and, for a 
relatively low-cost B- 
size plotter, not a 

bad value at all. 


MP2300 was some 15 percent faster than 
the older MP1000 using the plotter’s hard- 
ware font and 32 percent faster using Key- 


-Chart’s software fonts (in the native 


Graphtec language and using the serial in- 
terface), the plotting times are still nothing 
to write home about. PC Labs also tested 
the HPGL emulation and found it some- 
what slower than the native language 
mode. Plot quality overall was good, but, 
again, not earthshaking. 

The MP2300 is a lot more plotter than 
its ancestor and offers reasonable perfor- 
mance for a relatively low-cost B-size 
plotter. There are plotters that are faster 
and produce better plots, but the MP2300 
is a step in the right direction for Western 
Graphtec, and, given its price, not a bad 
value at all. 


Sekonic SPL-430 


The days when the Japanese simply copied 
American designs—usually with lower 
quality and correspondingly lower prices 
—are generally over. Whether cameras, 
hi-fi equipment, or cars, Japanese prod- 
ucts are now innovative and well made. 
At first glance, the B-size Sekonic SPL- 
430 plotter seems in many ways a throw- 
back. Manufactured by a Japanese firm 


| with a well-established reputation in light 


meters and chart recorders, it’s obviously a 
clone of the Hewlett-Packard 7475A, 
which has become something of a standard 
in B-size desktop plotters. Paper loading is 
similar, the design of the six-pen carousel 
is similar, the HPGL-compatible graphics 
language is similar, the physical layout of 
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dBug/EGA 


The only debugger designed 
especially for the new 
EGA graphics standard 











is now available from 
Cybernetic Micro Systems 


only $9 9 (not copy protected) 











User Interface Font Creation Color Palette Multi-Window Debugging 
dBug/EGA is a dBug/EGA allows dBug/EGA allows dBug/EGA saves the “User Screen” 
program that you to create you to easily when a breakpoint is reached and replaces 
uses six dedicated new characters alter any color it with a multi-window “debug Screen” 
windows to step easily. Issue in any palette for single stepping through Assembly 
through your code: the "F” commend. register by typing Language Source Code that you 
Then use the Cn=color, write. dBug/EGA displays your names 
ara a cursor keys to where Cn stands for and labels along with registers, stack, and 
a iE chai select a pixel in register #n, memory values. dBug/EGA even draws 
econ the 6 x 14 font For example, a flowgraph for your documentation. 
REGISTERS o array. Then C3=2 will change On-line help is always available, 
a biel “+" or "—" will color register 3 to and the single-key commands will prompt 
set or reset the green (=2). This for any required parameters. The 
pixel. When you feature allows you debug screen and application (user) 
Animation finish creating the to quickly try screen are maintained separately, and 
new character, new color schemes either can be viewed on command. 
A free demo “ESC” will save in your graphics Ww 
program, the it, and your program using up to 
Star Juggler, program can now 16 color registers. 
provides source use it. New wWw 
code to show fonts can be 
you how to take saved to disk 
advantage of and then reloaded 
EGA features as for future use. 
you learn to 
use the debugger. 
A 100+ page 
manual, with 


numerous screen 

dumps, walks you 

through the demo. 
WwW 











— 


Animated Demo (Free with dBug/EGA) 


FlowGraph 


a. Te = 


Requires IBM PC-XT-AT or clone, 256K RAM, 
EGA card+256K, DOS 2.0 or newer. 


Color Palette 


Font Creation MBUPEGA cy ccicaewensscasvensavescend $99 
y dBugds {non-EGA version) .......+-00- $99 
EGA utility source code .......ses00eee¢ $99 


*California residents add sales tax. 


Cybernetic Micro Systems 


P,O. Box 3000 @ San Gregorio, California 94074 U.S.A. 
Telephooe; (415) 726-3000 © Talax: 920-350-5842 
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PENS AND MEDIA 


ost plotter owners simply start us- 

ing the pens and media that come 
with their new plotters and reorder the 
same items as needed. But they have 
many other choices, and there are many 
good reasons for considering them. The 
most important thing to know is that dif- 
ferent combinations of pens and media 
interact in very specific ways. Matching 
them is essential to extract the best image 
quality from your plotter. 

Pens are usually categorized by the | 
material used for the tip and the type of 
ink used. The most common types are fi- | 
ber-tip, ceramic, ballpoint, liquid-ink 
and disposable liquid-ink pens (some- | 
times referred to as liquid-roller pens). 


FIBER-TIP Fiber-tip pens are by far | 
the most prevalent and popular. The tip is 
usually made of nylon or a similar plastic 
of varying hardness. This tip allows ink 
to flow easily, so that plotting speed can 
be moderate to high without skipping. 
The tips can be made reasonably narrow 
or rather wide, which gives you flexibili- 
ty in selecting wide pens for headings and 

area fill and narrower pens for fine detail. 
The tips wear out over time; how quickly 

depends on the abrasiveness of the media 

and the pressure applied by your plotter. 
The pens must be capped either manually | 
or automatically (if your plotter includes | 
this convenient feature) to prevent the ink 





from drying out from exposure. 

Fiber-tip pens are available with either 
water-based or oil-based inks. Water- 
based ink is used for paper media, includ- 
ing both bond and coated papers, and oil- 
based for overhead transparency film. 


CERAMIC AND BALLPOINT § Cera- 
mic pens protect the tip with a hard, dura- 
ble ceramic. This tip keeps a consistent 
line width over the full life of the ink sup- 
ply. Ceramic tips are best used with stan- 
dard bond paper rather than coated 
stocks, and they must be used at some- 
what slower speeds than fiber-tip pens. 
You also have to be more careful with 
them; the ceramic tip is rather delicate. 

Ballpoints also offer consistent and 
sharp line quality over the life of the pen, 
although their colors are usually not as 
saturated and vivid as fiber tips. Like fi- 
ber tips, they're available with water- 
based or oil-based inks, but either type is 
designed for paper media only. The oil- 
based pens are often pressurized with gas 
during manufacture, which forces the ink 
to flow evenly during very high-speed 
plotting. 


LIQUID INK _Liquid-ink pens are the 
Cadillac of plotting pens. Line quality is 
superb and consistent, and tips in various 
widths are available. Plotting speed 
should be much slower than with other 































It takes more than a fancy new plotter to create slick-looking charts. 


pen types to assure smooth and even ink 
flow. Various materials can be used for 
the pen tips to suit visual requirements 
and the media used. 

Choosing the ink is an interesting sub- 
specialty. Ink viscosity, drying times, 
and many other factors can be manipulat- 
ed. Filling liquid-ink reservoirs can be 
messy and inconvenient, though. The 
ink can solidify in the tips, and scrupu- 
lous cleaning with solvents or ultrasonic 
cleaners is essential. 

Much of the mess and inconvenience 
of traditional liquid-ink pens can be 
avoided with disposable liquid-ink pens. 
Performance is excellent, and cost is only 
slightly higher than for fiber-tip pens (al- 
though considerably more than for reus- 
able liquid-ink pens). 


PAPER Your media options are equal- 
ly broad. Besides the obvious issue of 
size, the various types offer compro- 
mises between cost, visual appeal, lon- 
gevity, and stability under varying hu- 
midity and temperature conditions. 

The most popular choice for many us- 
ers is Standard bond and chart paper. Pa- 
per specifically designed for plotter use is 
of higher quality than copier bond and 
somewhat smoother. Bond paper's rela- 
tively rough surface can wear fiber-tip 
pens (so ceramic and liquid-ink pens are 
better choices), and the paper's absor- 
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bency can sometimes result in ink spread 
or blotting. Even so, this is the least-ex- 
pensive media option, and good results 
can be obtained readily. 

Coated presentation paper is a high- 
quality paper with a smooth and glossy 
surface coating on one side. The coating 
prevents ink spread and gives excellent 
results with fiber-tip pens. Liquid-ink 
and ceramic pens can dig into the coating 
and clog on the paper fibers below, so 
they are best avoided with this paper. 


TRANSPARENCIES Overhead trans- 
parency film requires oil-based fiber-tip 
pens. Using plotters to prepare overhead 
transparencies is so common that many 
manufacturers include transparency film 
and pens with their units, and all make 
suitable pens available. 











Professional drafting is often done on 
a completely different type of film—my- 
lar. Mylar is stable—shrinking or ex- 
panding little with changes in humid- 
ity—so that it is excellent for high- 
precision use. But mylar is quite 
abrasive, and sometimes silica particles 
are coated on the film to improve ink ad- 
hesion. Special tungsten pen tips are 
available for many styles of liquid-ink 
pens specifically to deal with this abra- 
sive medium. 

The media and pens supplied by your 
plotter’s manufacturer are a good starting 
point for investigating your options. The 
availability of several pen widths, types, 
inks, and colors is an important factor to 
consider when selecting your plotter, es- 
pecially if you intend to use media other 
than standard paper.—Glenn Hart 















No design standard exists for storing, 
dispensing, and retrieving pens. As you can 
see from the photographs, manufacturers 
employ a variety of techniques. The E-size 
Houston Instrument DMP-56 (above left) can 
hold only one pen at a time in the pictured 
carriage; if you want a different color or pen 
width, you must change the pen yourself. The 
HP ColorPro 7440 (above center) and its 
twin, the IBM 6180, store eight pens in this 
Gatling gun—like carousel, which rotates as 
needed to proffer the selected pen to the pen 
carriage. The Bruning Zeta 836 (above right) 
carries eight small pens in the pictured 
carriage, lowering each pen as needed. 





The pen tip used to create a plot determines 
the sharpness of the image and the vibrancy of 
the colors and is a contributing factor to 
plotting speed and esthetic quality. Pictured 
left to right are five standard pen types: fiber 
tip, ceramic tip, ballpoint, liquid ink, and 
disposable liquid ink. The fiber-tip pen offers 
all-around economical performance: high 
Speed, bright colors, and a variety of pen 
widths. Ceramic tips outlast fiber tips but 
drag speed down. Ballpoints offer 
consistently sharp line quality at very high 
plotting speeds but suffer from duller colors. 
For best overall line quality, the liquid-ink 
pen is the tip of choice, but it also drags plot 
speed down and is very messy. Disposable 
versions of these pens offer the performance 
of liquid ink without the mess, but they are 
more costly. The pen tips pictured to the left 
were supplied by Koh-I-Noor (100 North 
Street, P.O. Box 68, Bloomsbury, NJ 08804, 
(201) 479-4124). 
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PC: 
FACT FILE 


Sekonic SPL-430 

Five Landmark Sq. 

Stamford, CT 0690 

(203) 967-4441 

List Price: $1,595 

In Short: A very competent B-size plotter 
derived from the Hewlett-Packard 7475A. 
CIRCLE @61 ON READER SERVICE CARD: 


the plotter is similar, and so forth. 

There are some differences, however. 
On the plus side, the SPL-430's rated plot- 
ting speed is higher, and both serial and 
parallel interfaces are standard. On the mi- 
nus side, the carousel is much flimsier than 





the HP design, and the operator panel con- 
sists of a flat membrane rather than dis- 
crete buttons. 

The panel is reasonably complete, but 
lacks buttons to extract and store pens and 
to change media size. On the SPL430, 
you must change a DIP switch on the rear 
of the plotter to indicate whether the medi- 
um is A, B, or the European equivalent 
size, which is much less convenient if you 
routinely use both A- and B-size media. 
The membrane ‘‘buttons’’ are garish or- 
ange and yellow—a color scheme that de- 
tracts from the professional appearance of 
the plotter. 

But my impressions of the SPL-430 be- 
gan to change as soon as I started plotting 
with it. Plot quality is first rate, very much 
in the same league as the HP/IBM plotters. 


SEKoniCc 


Based on the HP 7475A (see ’*Adding a 
Touch of Color: 24 Plotters, $399 to 
$5,950,"" PC Magazine, Volume 4 Number 
26), the Sekonic SPL-430 (B size) tested 
significantly faster and costs less thon its 
precursor, yet retains the impressive plot- 
making capability of the HP. However, 
carousel design is relatively flimsy. and the 
garish control panel lacks buttons to change 
medio size and to extract ond store pens. 








The output has the same ‘‘polish’’ and sub- 
jective appeal as charts done on the HP. 
The ROM font is very much like the HP’s, 
too, and was more than adequate for many 
presentations. 

Using the serial port and the standard 
bit-per-second rate for all the plotter tests, 
the Sekonic SPL-430 was 18 percent faster 
than an HP7475A using its internal fonts, 
but 10 percent slower using software fonts. 

PC Magazine Labs also tested the paral- 
lel port and found that although it didn’t 
make any difference at all on the hardware- 
font benchmark test, it improved speed in 
the software-font test by almost 30 per- 
cent. Many users would choose the sim- 
pler parallel interface, and the SPL-430 is 
quite a bit faster than the HP7475A in this 
case too. 

There are intangibles in buying any 
computer equipment, and frankly the Se- 
konic’s domestic distributor, Siber Hegner 
North America, is hardly a household 
name like Hewlett-Packard, Houston In- 
struments, and IBM. The Sekonic SPL- 
430 will probably be hard to locate for a 
while (although it can be purchased direct- 
ly from the manufacturer for the time be- 
ing), and service is currently offered on a 
retum-to-distributor basis. Nevertheless, 
the SPL-430 is a good performer that’s 
both faster and less costly than many of its 
competitors. The new Sekonic is already 
popular in Europe, and it may do quite 
well here, too. 


Roland DPX-2000 


You may have seen the name on rock stars’ 
synthesizers, but Roland, long a leader in 
the electronic-musical instrument field, 
has been making an equal mark in personal 
computer peripherals for some time. Ro- 
land’s video monitors are very impressive, 
and its line of three plotters scored well in 
PC Magazine’ s plotter tests last year. Now 
Roland is extending its plotter line upward 
with the DPX-2000, a feature-laden, high- 
end, C-size, flatbed plotter. 

The C size is a bit unusual in a market 
crowded with either A/B- or D/E-size 
units. Architects and many other users 
need the larger sizes, but printed circuit- 
board designers and users in some other 
disciplines may find the C-size DPX-2000 
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PROBLEM: There's just no easy way to move from one 
software program to another. 


THESOFTLOGIC SOLUTION: Software Carousel 


Now you can keep up to 10 programs 
loaded and ready to run. 


card compatible with the L/I/M Extended 


Memory Standard. 


Carousel will look for the programs you 
use most often, and optimize them for the 


Hard to believe, but some people are 
happy with just one kind of PC software. 
Well, this is not a product for them. 

But if youre someone who 
depends on many packages, all 
the time—someone whod use 
several programs at once if you 
could, well now you can. With 


Software Carousel. 
Why call it “Software 3 . 
Carousel’? Pda anlar 


load a program ani 
afile up to 1S time: 
Test conducted on an IBM XT 


In some ways, Software 
Carousel works like the slide 





Software Carousel puts programs into 
this “high-end” memory for temporary 
storage when theyre not in use. 


switches them back out when 
you want them. It's fast, effic- 
ient, and easy. 

If you want, Software Car- 
ousel will even use your hard 
drive for swapping. Just allo- 
cate a portion for storage, and 
go to work. 

Sidekick, Superkey 
and Ready. All at the 
same time. 


quickest access. 

You can spend a lot more money, and 
still not get the convenience and produc- 
tivity increase of Software Carousel. 

The way we see it, there are certain 
things you have the right to expect from 
your computer. Access to your software is 
one of them. And at our special introduc- 
tory priceof just $49.95* Software Carousel 
is the best way to get it. 

But hurry. This price won't last long. 

Order today at 800-272-9900 (603-627- 
9900 in NH) or send the coupon below. 

Special combination pricing is available 


pretecter youre used to. You 

load a handful of pictures, view one at a 
time, then quickly switch to another. A 
simple idea, with powerful possibilities 

for computing 

Here's how it works. When you start 
Software Carousel, just tell it how much 
memory you have, load your software and 
go to work. 

Need to crunch numbers? Switch to your 
spreadsheet. Need your word processor? 
Don't bother saving your spreadsheet file. 
Just whip over to your document and do 
your work. Snap back to your spreadsheet, 
and it’s just like you left it. 

With up to ten different programs at your 
fingertips, you'll have instant access to your 
database, communications, spelling checker, 
spreadsheet, word processor, RAM resident 
utilities, languages, anything you like. 


Reach deep into expanded memory. 


This could be the best reason ever for 
owning an expanded memory card, like the 
Intel Above Board, AST RAMpage, or any 


You know what happens if 
you try loading two or more RAM resi- 


dent utilities at once. You 
get crashed keyboards, 
frozen screens, all kinds of 
interference pro- 
grams fighting for control. 

With Software Carou- 
sel, you can have as many 
accessories and utilities on- 
tap as you want. Just load 
different ones in different 
Carousel partitions. Since 
they can't see each other, 
they can't fight. 


The easy way to 
maximize PC power. 


With all this power, you 
might think Software Car- 
ousel is complicated and 
difficult to use. Not so. Set 
it up once, and it will re- 
member forever. Better still, 
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for the purchase of Software Carousel 
and other SoftLogic products, including 
Cubit, DoubleDOS and Disk Optimizer. 


| a7 Software Carousel$49*" 


YES! Send me____copies of Software Carousel at the 
special introductory price of just $49.952 











| Nami | 

| Company. | 
A 

| City State Zig | 

| Check Enclosed VISAC] MCO AMEX | 
Card # Exp. Date | 

| Signatu 

| SoftLogic Solutions, Inc. | 
530 Chestnut Street 

| Manchester, NH 03101 ASK. | 
800-272-9900 SOLUTIONS 


(603-627-9900 in NH) 


| | 
| Call today: 800-272-9900 | 


*plus $5.00 shipping and 4 


@ NEW PLOTTERS 


A CLOSE-UP LOOK AT PLOTTER PERFORMANCE 


The most important test of a plotter’ s performance is plot quality. _ of its vertical and horizontal motors. The completeness and quali- 
Representative output from the desktop plotters reviewed in this _ tv of the filled bars, however, depend more on the width of the pen 
issue is pictured below. The samples shown are a fill, a diagonal- than on the machine itself; as you can see from these sample filled 
line pattern, a cross-hatch pattern, and text. The diagonal and _ bars, which were made with a variety of wide and thin pen tips, 
cross-hatch patterns are the best tests of a plot's quality because __ ink coverage varies. Also, the quality of the text was fairly consis- 
the machine must accurately coordinate the simultaneous motion _ tent among desktop plotters reviewed. 


N CANADA CANADA CANADA 


pee EUROPE RSS EUROPE RS EUROPE 


Our two Editor's Choices, the 1BM 
6180 and the Hewlett-Packard Co- 
lorPro 7440, produced quality plots 
that were marred only by a slight 
wriggle in the diagonals. The West- 
ern Graphtec MP2300 gave good 
results but suffered from variances 
in the diagonals and from a flatness 
in the letter O. The excellent plots of 
the Sekonic SPL-430 were troubled 
only by slight bleeding ot the cer- 
ners. The outstanding plots of the 
Roland surpassed all others in their 
detail and accuracy, highlighted by 
sharp corners, straight diagonals, 
and first-rate text. 
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PROBLEM: Handling your need for more megabytes, 
without spending megabucks on a new drive. 


THESOFTLOGIC SOLUTION: Cubit™ 


Now get up to twice the capacity from 
all your storage media. 


You know what happens. The more you use 
your computer, the more information you 
create. And the faster you fill up your disk. 

The 10MB drive that once seemed enor- 
mous is now jammed with important 
files. That 20MB that should have 
lasted years is crowded ina 





How much disk space will you save? 
Because the vast majority of data created 
on PC’ is standard ASCII text—letters, 
numbers and other English 
language symbols—we've 
optimized Cubit for word 
processing and database 
files. With these, you'll get a 
minimum of 50% expansion on 


take less time, as well as less space. And 
communicating compressed files means 
significant savings on phone line charges. 
Any way you look at it, Cubie will pay for 
itself in no time. And that’ especially true now. 


Special limited time offer. 


Buy Cubit now and you'll save even more. 
Because for a limited time, you can buy Cubit 


matter of months. up to a full 100% or more. at the special introductory price of just $49.95? 
Of course you could keep [9% Acthe same time, you can But hurry. This special price won't last long. 

buying bigger hard drives. | expect a significant 30% to Ask for Cubit at your computer dealer. Or 

Or you could get Cubit and | ‘ 50% improvement with order directly from SoftLogic Solutions by 

get the maximum storage Soradibest. Binary Text oe heey fal data. ieee calling 800-272-9900 (603-627-9900 in NH), 

space from the drives you files files a od ect EF ear + or mail in the coupon below. 

already have. = scala ance rire ane cae nee Special pricing is available when you buy 

thestorage Eapscly ofall your mh HIG bi workaiiustes well Cubic along with other SoftLogic products 
What is Cubit? ened aan sell aot ore including DoubleDOS, Software Carousel 
ve inet Cabitisett@iipecd oneal) ude wich hatlaNk dives, and Disk Optimizer. Ask for details. 
that automatically reduces the number of F Ge Ss ee ee 
bytes required to store a file, then convertsthe Run Cubit where you want, T~ a 
when you want. 


file back to its original size when retrieved. 
Some programmers call this effect “data 
compression,’ others, “disk expansion.” Either 
way, the result is the same. 

Here's how it works. When Cubit com- 
presses a file, it first compares each word to its 
massive English word dictionary. Words thar 
match are reduced to a predetermined code of 
just one, two or three bytes each. It then saves 
the abbreviated version to disk. Decompres- 
sion works just the opposite. 

To accommodate other words and symbols, 
Cubit uses two more compression techniques. 
One assigns new, shorter codes to unusual 
words. Another compresses according to the 
frequency of character strings in non-text data. 
So no matter what kind of files you create, 
Cubit ensures maximum space savings. 

Best of all, you'll be using the same fast, 
teliable data compression techniques used 
on mainframe computers for decades. 


Maybe you'll want to use Cubic 
for all your files, or maybe just | 


€9 Cubit™ 4995" 


YES! Please send me——copies of Cubit at this special 











some. So Cubit lets you specify | introductory price. 
exactly which files to work on Nai 
and which ones to leave alone. | Cc 

In RAM resident mode, come 
Cubit works quickly and | Addi 
invisibly, compressing and City Scate Zip 
eee right from | Check Enclosed O VISAQ MCO AMEXO 
within any program you run. 
Or use Cubit’s powerful file | pee Exp. Date 
Management mode. It supports igna 
wild-card and global file names, SoftLogic Solutions, Inc. 
and addresses sub-directories | 530 Chestnut Street SorTLoGic 
wprothieyleckder, | Senet SGTUTIONS 


Save time and money, as well 
as disk space. 


A compressed file is a smaller 
file. So with Cubit, back-ups 
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(603-627-9900 in NH) 


| Call today:800-272-9900 | 


*plua $5.00 shipping and = 
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s The DPX-2000 
senses the pen type used 
and adjusts the writing 
speed and pen pressure 
automatically. A soft- 
landing system prolongs 
tip life. 


a good trade-off between bulk and plot di- 
mensions. 

The DPX-2000 can be used horizontal- 
ly or at angles of up to 80 degrees with the 
optional $395 DPS-2 stand. This is a beau- 
tiful, heavy-duty, chromed-bar stand that 
adds to the aesthetic appeal of the system. 
Anelectrostatic hold-down system secures 
the medium to the plot bed. The “‘suction’’ 
is a bit stronger than that of some other 
electrostatic systems and holds the medi- 
um flat and secure. 

The DPX-2000 senses the pen type 
used and adjusts the writing speed and pen 
pressure automatically. A soft-landing 
system prolongs tip life. The selection of 
available pens is very broad: it comprises 
water- and oil-based fiber-tip, ceramic, 
water-based ballpoint, and oil-based pres- 
surized ballpoint as well as liquid-ink pens 
developed by Staedler of West Germany. 

The DPX-2000 is the first Roland plot- 
ter to cap its pens automatically, and if a 
drawing command is not issued for a min- 
ute or so while a pen is over the media sur- 
face, the pen is returned to its stall to pre- 
vent drying. 

The operator panel is a masterpiece of 
functionality and visual appeal. An LED 
readout displays the current x and y coordi- 
nates of the pen head; a button resets the 
origin from the default center point if de- 
sired. Other buttons extract the pens, en- 
able the automatic pen-handling functions, 
position the head to the upper right or low- 
er left, set scaling points in the PI, P2 HP 
tradition, position the head, adjust pen | 











The Roland DPX-2000 (C size) offers 
advanced design and superb output as well as 
ahigh price and slow plotting speed. 
Features abound on this mactiine. An 
excellent electrostatic hold-down system 
secures the media. Anautomatic sensor 
adjusts writing pressure and speed to pen 
type, prolonging tip life. An antonatic 
capping mechanism prevents pen tips from 
drying out. The corurol panel leaves nothing 
to be desired, visually or operationally. For 
pure. top-of-the-line quality, the DPX-2000 is 
amarvel. But it s also as expensive as some 
D- or even a few E-size plotters. 































down system, clear the generous 15K-byte | 
input buffer, and more. 

The DPX-2000 has both serial and par- 
allel ports. Sixteen DIP switches and a ro- 
tary bps-rate dial accommodate a variety 
of operating environments. 

The DPX-2000’s pen speed is rated at | 
about 15 inches per second, which is rea- 
sonably fast, but it was far from the fastest 
we tested. Mechanical resolution is rated 
at a good .0125 mm, although the smallest | 
step the software recognizes is twice this 
value. 

The plots produced by the DPX-2000 
were first rate. Their detail and accuracy 
were excellent, perhaps the best quality PC | 
Magazine Labs has obtained to date with a | plotter turned out to be much slower than 





Los Angeles, CA 90040-3647 

(213) 685-5141 

List Price: $5,495 

In Short: Elegant, beautifully built, and pre- 
cise—but not the fastest plotter, and rather 
pricey for the features and performance of- 
fered. 
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pressure, enable the electrostatic hold- | flatbed plotter. Surprisingly, the Roland | we had expected. 
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INTRODUCING 


PhotoMetric 200} 


THE NEW LEADER IN 
DESKTOP SLIDE MAKING. 















2048 x 2048 RESOLUTION SLIDES 


TERRIFIC SLIDES FROM POPULAR 
IN 1000 BRILLIANT COLORS SOFTWARE. 


- Everything you need: - Use software like Freelance™ 
PhotoMetric 200 Desktop Microsoft Chart” ChartMaster,” 
Film Recorder, PC Board, Lotus 1-2-3* Picturelt” and 
and PhotoMetric software. aaah more. Call for the list. 
All for $5995. _ fn 
Lae i Vid 






“Sh25 af 
+ FIND OUT ABOUT IT Call 1-800-556-1234, Ext. 533. 
In California, call 1-800-441-2345, Ext. 538. 
General Parametrics Corporation 
the makers of VIDEOSHOW™ 





Also available: PhotoMetric 200 VS, $4195: for use with VideoShow 160. 


General Parametrics Corp., 1250 Ninth Street, Berkeley, California 94710 


VideoShow PhotoMetric and Picturelt sre trademarks of General Parametrics Corporation Lotus and 1-2-3 are registered trademarks at Lotus Development Corp Microsoft Chart wa trademark of Microsoft 
ChertMaster 1s a trademark of Decision Resources, Inc Freelance is a trademark of Graphic Communications, Inc. IBM ts 3 trademark of Intermanonal Business Machines Corp 
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Business Partners. 


Choosing the right business partners can be 
adelicate task. You want partners that fit your 
style. Partners that work as hard as you. You 
want business partners like WordPerfect 4.1, 
WordPerfect Library and MathPlan. 

A best seller. 

According to market research firm InfoCorp, 
WordPerfect 4.1 is now the best-selling word 
processor for the IBM PC. For good reason. In 
response to user feedback, WordPerfect has been 
perfected and re-perfected until itis now unsur- 
passed in business features and functionality. 
Impeccable partners. 

With WordPerfect Library and MathPlan, the 
best seller now has two unbeatable partners. 

Called “almost a must buy” for WordPerfect 
users (PC Week, June 3, 1986), WordPerfect 
Library is a comprehensive collection of utilities 
and functions which make it easy to integrate 
WordPerfect, MathPlan and other programs. 
The Library Shell allows you to put multiple 
programs from WordPerfect Corporation into 


memory so you can switch back and forth 
quickly and easily. The Clipboard lets you move 
information between programs. The Library 
also includes a multi-function Calculator, 
Calendar, File Manager, Macro Editor, 
Notebook and Program Editor. 

MathPlan is the spreadsheet program that 
is comparable to the number one spreadsheet, 
with one important plus: compatibility with 
WordPerfect. MathPlan graphs and charts can 
be integrated with WordPerfect text—a perfect 
combination. 

Start your partnership. 

Get together with three partners that will 
add corporate strength to your company. 
WordPerfect 4.1, WordPerfect Library and 
MathPlan. The perfect business partners. For 
more information, call or write WordPerfect 
Corporation, 288 West Center St., Orem, 
Utah 84057, (801) 227-4000. 


Word Perf 
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@ NEW PLOTTERS 


Plotters: Summary of Features 


Specifications 
Retail price 
Maximum paper size 
Paper movernent 
Paper hold system 
Number of pens 
Pens auto-capped 


e 
Maximum pen sam {inches per second) | inches 


Adjustable pen speed 


Weight (pounds) 
Interface 

Serial 

Paratiel 

IEEE 

Programming 

HPGL 

Other 

Bundled software 
Subjective Evaluation 


Quality of construction 
Ease of pen use 

Ease of paper insertion 
Overall plot quality 


N/A = Notavallable @—Yes O—No &—Fair te—Good *x&k—-VeryGood **&k—Excellent —indicates Editor's Choice. 


EXPLANATION OF FEATURES: Plot- 
ters are categorized according to the Maxi- 
mum paper size they can accommodate. 
Size A is 84 by 11 inches, B is 11 by 17,C 
is 17 by 22, Dis 24 by 36, and E is 36 by 
48. Paper movement and Paper hold 
system are explained in the introduction 

to the reviews. Number of pens is self- 
explanatory. Pens auto-capped refers to 
automatic pen-capping capability, which is 
necessary to prevent drying of the pen tips. 
Maximum pen speed is the fastest speed 
(rates can vary depending on whether the 
pen is moving diagonally or along the x or y 
axis). Almost all plotters allow for Adjust- 
abie pen speed, but, while some let you 
specify any speed within their range, others 
can adjust speed only in fixed increments, 
which are sometimes set by switches rather 
than by software. Step size and Accuracy 
are the major determinants of a plotter's 
ability to create sharp and detailed plots. 


Step size is measured in either the number 
of steps per inch or by a distance measure- 
ment. At least theoretically, the more steps 
per inch, the better the resolution. The 
measure of accuracy used here is the per- 
centage of accuracy over a long pen move. 
Buffer size shows the amount of RAM 
built into the plotter itself for storing 
instructions. Some of the plotters tested 

let you add RAM to expand the buffer size. 
Some plotters allow digitizing by letting 
you move the pen head with cursor keys to 
a desired location, then send its position 
coordinates to the computer by hitting a key 
on the operator panel; hence the Act as 
digitizer entry. Auto paper feed indicates 
capability for producing a sequence of 
plots without manual intervention by using 
a batch process (the graphics software 

in use must also allow this; most busi- 
ness graphics and small CAD programs 
currently do not). 


The interface section shows what type of 
interfaces are available or standard. Most 
personal computers use either Serial 
RS-232 or Parallel Centronics Interfaces. 
The IEEE Interface, also known as GPIB 
(General Purpose Interface Bus) or HPIB 
(Hewlett-Packard Interface Bus), is 
designed primarily for scientific and 
control applications. 

The programming section lists graphics 
command languages. HPGL, the Hewlett- 
Packard Graphics Language, is emerging 
as ade facto standard. Proprietary indi- 
cates a manufacturer’s own command set. 
Other indicates that a manufacturer chose 
to emulate a graphics language other than 
HPGL. Bundled software indicates 
whether any commercial graphics software 
is included with the plotter. 

Subjective Evaluation of four key con- 
siderations reflects the opinion of contribut- 
ing editor Glenn Hart. 
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Seal of 


Lotus certifies ATI's 
Graphics Solution 


ATI's “Small Wonder" Graphics Solution has 
never been slow to pick up compliments, particu- 
larly in the area of multi-mode flexibility. Much of 
the credit for this is due to ATI's use of advanced 
technology. Therefore it's not very surprising that 
Lotus - the world's leader in software — has certi- 
fied the “Graphics Solution” for 132 x 44 mono- 
chrome spreadsheets and 640 x 200 7 color 
graphics so you can see more spreadsheet and 
sharper, more colorful graphs on 1-2-3 (2.0) and 
Symphony (1.1). 

At ATI, we think we've developed a better graphics 
card. It just might surprise you how much better. 
Call us at (416) 477-8804 for more information. 


LOTUS CEATIFIEO 132 x 44 
MONOCHROME SPREAOSHEETS 


Pc 


LOTUS CERTIFIED 640 x 200 





HIGH RESOLUTION COLOR/GRAPHICS 


me 
e A (ON lnctien 


COLOR SOFTWARE ON 
MONOCNROME MONITOR IM 16 SHADES 





ASNTON-TATE FARMEWORK a 
4 COLORS, 640 x 200 ON DESKTOP 
16 COLORS, 640x 200 GRAPHICS 





HERCULES COMPATIBLE 
MONOCHROME GRAPHICS 


PC PRINTGRUSK + 
16 COLORS, 640x 200 GRAPHICS 





DISTRIBUTORS 
F.A. COMPONENTS 
NY (718) 507-1444, outside NY (800) 847-4148 
IN (219) 432-8540, outside IN (800) 331-7567 
SC (803) 288-2422, outside SC (800) 845-2747 
WA (800) 321-6012, outside WA (800) 426-1412 
SAI America - MD (301) 459-2100, outside MD (800) 638-9579 
Compuserve - CAN (416) 477-8088 
EMJ Dats - ONT (800) 265-7212, nutside ONT (800) 837-2444 
Electronic Marketing Specialists 
8.CA (714) 832-9920, ($15) 708-2055, (619) 560-5133 
N.CA (408) 245-9291, UT (801) 268-9866 
€O(303) 745-0745, AZ (602) 840-8855 
WA (206) 575-0223 







Atl a. HAS = 
DRIVERS 





Trademarks: Lotus, 1-2-3, 

Symphony, — Lotus Development Corporation; Framework li — Ashton-Tate 

Inc.: PC Paintbrush + — Z-Soft inc.; 1BM — international Business Machines inc.; Hercuivs 
—Hercules Computer Technology inc. 


Approval 








FEATURES ~ 


@ Hercules Compatible Monochro 
@ Runs Color/Graphics Software on Monochrome Monitor In 
16 Shades Without Pre-Boot Drivers 

@ High Resolution Color/Graphics — 320 x 200 16 Colors 
— 640x200 4 Colors 
— 640x200 16 Colors 

IBM Compatible Color/Graphics 

132 Columns In Elther Color or Monochrome 

Lotus Certlfled Drivers for 132 Columns and 640 x 200 

High Resolution Color/Graphics 

Drivers for 640 x 200 High Resolution 16 Colors on 

Framework ll 

@ Parallel Port and Serlal Port Optional 

@ 2 Year Warranty 

@ $299 Suggested Retall 


, ee 


Small Wonder rom om 





450 Esna Park Dr. 
Markham, Ontario, Canada L3R 1H5 
TELEX 06-966640 (CMC - MKHM) TECHNOLOGIES INC 


Technology you can Trust. 
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*This Lotus logo Is used by permission of Lotus Development Corporation. 


The Graphics Solution has successfully pansed compatibility testing with 1-2-3 (2.0) and Symphony (1.1) 
on at IBM PC-XT with PC-DOS 3,1. The Graphics Solution must be installed. 
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| mms CHOICE 


Selecting an Editor's Choice from 
among these five ABC plotters was 
not atall easy. Each of the units 
evaluated has merit and all doa 
good job in one or more of their 
functions, though each suffers from 
some drawbacks as well, The joint 
winners in this review are the Hew- 
lett-Packard ColorPro 7440 and 
the IBM 6186 twins. Both are man- 
ufactured by Hewlett-Packard and 
are essentially the same machine. 
They are very capable and produce 
lovely business presentation graph- 
ics. Considering that they produce 
only A-size plots, they are on the 
pricey side, but they offer eight pens 
| instead of the two pens offered by the 
plotters they replace (for only $150 
more than those mactines). Six-pen 
| B-size plotters offered by both com- 
panties cost about $600 more. Ifvou 
need only A-size outpmt, either the 
HP or IBM version of this machine 
will deliver reliable service for 
years to come. 





Even using its parallel port and fiber-tip 
pens, the DPX-2000 was slower than other 
plotters with nominally lower speed rat- 
ings. The plotter automatically slows 
down another 6 to 9 percent with ceramic 
pens. 
The DPX-2000 is a beautifully built, 
high-precision device with an excellent 
control panel, advanced pen handling, 
and, most important, superior output qual- 
ity. It’s also quite costly in a plotter market 
where good D- and even E-size plotters 
can be had for about the same price or per- 
haps-even less, and it’s definitely on the 
slow side. 

I find the DPX-2000 an appealing de- 
vice, but after weighing the evidence as- 
sembled by the Labs, you should check it 
out carefully yourself to see if its particular 
features meet your needs. PC) 


Glenn Hart is a contributing editor of PC 
Magazine. 








ow turn on your AT™ computer and 
suddeanty tt sterts to happen. Your computer 
sterts gasping for information because your AT 
battery is dying. The stmpiest date, like the 
tima and data, becomes a struggte. Ail vitei 
signs start fading irom tha screan. Without 
action, tha victim wtil soon lapse into 
unconsciousness. 
What would you do? 
Until recently you would have been powerless 
to save your AT computer. 
Replacement batteries were not readily available. 
All you could do was stand by helplessly as 
your computer's life source drained away. 
But now, with the help of IBC, you can resurrect 
your AT, by using IBC's simple method of 
CPR- Computer Resuscitation. Just plug in 
one of IBC’s new Tadiran high-energy lithium 
batteries, and your AT will have a new 
lease on life. 


The Tadiran Replacement Battery from IBC saves 
you from an inevitable crisis. Every one of the 
million ATs, compatibles and clones in use today 
will face this emergency in the coming months. It 
could happen a few weeks from now, or maybe in 
a year. The lifespan of currently installed batteries 
varies from one month to 3 years. 


Don't let time run out on your computer. 
Protect against down time! 


Buy an IBC battery now, so you always have a 
back-up. 


(BC Battary Features: 

+ Meets or exceeds all manufacturer's 
specifications 

Warranted for in-use life of 3 years 

10-year shelf-life 

+ For IBM/AT, Compaq 286 series, and all other 
AT compatibles and clones 

+ Easy to install 


If your computer should exhibit the following 
warning signs, you must take action immediately! 


1DWAT ot 2 reguitered Wademars ot Internatenal Cusiness Machines 
Compaq 206 0 3 registered tradernarh ot Compaq Corporsnon 








+ Clock calendar function fades and disappears 
+ Configuration files vanish 


Stans to Taka In Casa of Suddan AT Daath 
* Do not panic 

* Do not move injured computer 

* No need to call repairman 

« No need to call manufacturer 


dust cali IBC, and you will get immediate 
shipment of your naw Tadiran AT raplacament 
battery. Tha life you sava will ba your 
computer's. 


Corporate quantity 
discount available. 


Fe aie Don’t 


Shipping $3 00 per battery 


Please send me an IBC AT Battery tor $27.50 
(CA residents add 6.5% for sales tax) 


| Moke o! computer 


‘Make moriey order or check payable to 


D Check enciosed* International Battery Corporation 


CD Mastercard or Visa # 


Cant expirabon 
| “We need 7 wartung days for check to clear 
International Sattery Corporatian 
6860 Canby Ave #113, Reseda, 
. CA 91335 (TLX 6975427 +) 
= To order call: (800) 225-9359 CA 
= (800) 854-3790 US 
| = =) Other inquiries call: 
=EREER (818) 609-0518 
a 
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The new 
Version 2 


ULYNX 
Trackball 


a quality product 
from Honeywell 


A Productivity Tool 


| Bees your efficiency on spread- 
sheet, data base and word processing 
software with a professional cursor 
control device made for the IBM PC/XT™ 
and other 100% keyboard compatibles. 


Stop hitting arrow keys, quit jumping in 
and out of NUM-LOCK...get on the 

pu LYNX ball and find out what cat-like 
cursor motion is all about. Move up to a 
higher level form with microprocessor 
intelligence that will allow you to purr 
across the screen instead of just mousing 
around. 


HLYNX piggybacks with your keyboard, it 
DOES NOT use up a serial port. 


GEM DRAW ts a trademark of Digital Research Inc SIDEKICK 1s a trademark of Borland Int Multiplan is a trademark of Microsoft Cor 
Arts PC Pasntbrush ss a trademark of ZSoft Corp Lotus |-2-3 and Symphony are trademarks of Lotus Development Corp Fra 





LUDES 


For Applications Software “ox 


BLYNX comes with a software driver for 
text or graphics mode to emulate either 
keystrokes or mouse commands. wu LYNX 
lets you customize a button function and 
cursor rate template, then save it right 
with your program. #LYNX has a pop-up 
macro menu for the advanced user. 
LYNX sits where you need it without 
taking up a lot of desk space. «LYNX is 
simple to install and even easier to use. 


uLYNX...for the serious user of practical 
software who wants to enhance 
action and productivity. 





Honeywell 


Disc Instruments Subsidiary 


102 East Baker Street » Costa Mesa, CA 92626 
714-979-5300 Ext 223 « 800-824-3522 


DESQ 1s a trademark of Quarterdeck Get Organized 1s a trademark of Electronic 
ts a trademark of Ashton- Tate IBM-PC/XT ¢s a trademark of IBM Corporation 
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EASIER THAN DOS DEBUG: 


SIX. UTILITIES FOR 
BYTE-LEVEL EDITING 


Byte editors specialize in 
““unerasing’’ files, but their 
capabilities go further. 
They put the power 
normally reserved for 
professional programmers 
into the hands of 
nontechnical users. 





ou already possess one of the most powerful 
programs for probing memory and modifying disks. With DEBUG, 
which is included on the DOS supplemental disk, you can change any byte 
on any disk, recover erased files, disassemble programs to see how they 
work, and even watch programs execute one step at a time to find flaws or 
hidden secrets. The trouble is, DEBUG is primitive, cantankerous, and 
painful to use for routine chores. Although it can do nearly anything, you 
can spend the better part of a day getting the results you want. 

For $100 or less, you can buy one of several programs that do most of 
what DEBUG does (with the exception of disassembling programs) but do 
it better—or at least more easily. Using menus 
instead of DEBUG’s commands, they offer 
dedicated procedures that put you in charge of every byte in your system. 
The best-known product in this category is The Norton Utilities, but many 
users don’t realize that it isn’t the only option. Disk Toolkit, File Recovery 
System, PC Tools, Super Utility, and Disk Mechanic offer similar capabil- 
ities. These utilities put the power normally reserved for professional pro- 
grammers into the hands of nontechnical users. 

At the heart of most of these programs is file recovery, the ability to res- 
urrect files inadvertently or prematurely erased. DEBUG can effectively 
retrieve any file consigned to oblivion (see PC Lab Notes, PC 
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Magazine, Volume 5 Number 7), but only 
with great effort and confusion. The head- 
aches you'll save by using a utility’s file- 
recovery feature can easily be worth its 
price. The powers of these utilities go well 
beyond file recovery, however. They're 
called ‘*byte editors’’ because they spe- 
cialize in byte-level modification of the 
data on floppy and hard disks. 


EDITING BYTES With all the byte edi- 
tors reviewed here and with DEBUG, you 
can view and modify any byte anywhere 
ona disk. While word processors and text 
editors are limited to standard ASCII text 
files, byte editors can modify data whether 
Or not it is in a file. For example, they can 
work with disk directories, boot records, a 
disk’s file allocation table (FAT), or the in- 
ner workings of programs. 

These capabilities may not sound useful 
to you, but once you've tried them you'll 
find them invaluable. For instance, you 
can change the text that commercial pro- 
grams display to let you know what ver- 
sion of the program is running. | used a 
byte editor to add a message to the printing 
menu of each installation of my favorite 
word processor (1 have several versions in- 
stalled to handle a number of incompatible 
printers). Each time | boot up any version 
of the program, it tells me which printer 
driver it uses. 


Byte editors can help you organize your | 
| wrote the programs. Or you can use key 


disks by giving you the ability, often under 


menu control, to alter any aspect of the di- | 


rectory entry of a file or subdirectory and 
even automatically sort entries alphabeti- 
cally or by date. You can change not only 
the name but the time and date stamps and 
the attributes of any file. Altering file attri- 
butes allows you to hide and/or write-pro- 
tect individual files, a feature that can be 
invaluable if you share your PC with sever- 
al other users. You'll never again worry 
about anyone’s poking around in or eras- 
ing important files. 

Whcn you make an otherwise unfixable 
mistake, byte editing of directory entries 
can come to the rescue. Once, while cruis- 
ing through BASIC, | accidentally created 
a file with an impossible name containing 
several graphic characters. (1 don’t know 
how | did it, and I’ve not been able to du- 
plicate my efforts.) Not only did DOS re- 








fuse to erase the weird file—or even admit | 


that it existed—but the file prevented my 
backup system from working properly. | 
expunged the demon file from the disk us- 
ing the disk-sector-modification abilities 
of a byte-level editor. 

Byte editors are also valuable when you 
want to enter one of the short programs, 
modifications, or bug fixes that appear in 
PC Magazine without tangling with DE- 
BUG. Modifications become much easier 
to perform under control of a full-screen 
editor. 

Most byte editors have file- and disk- 





=» When you make an 
otherwise unfixable 
mistake, byte editing of 
directory entries can 
come to the rescue. 


searching abilities to help you find the 
bytes you want to edit. They compare a 
string of text or hexadecimal bytes you en- 
ter with disk information and tell you every 
time they find a match. For instance, you 
can search for every occurrence of the 
word copyright on a disk and find out who 


words to find text that has been erased and 
separated from the rest of the erased file. 


Byte editors often allow you to make | 


lost information useful again by copying 
an individual sector of disk data into a new 
file. Two of the programs reviewed in this 
article, Disk Mechanic and Disk Toolkit, 
can even format individual disk tracks. 
Most byte editors allow you to test your 
disk drives themselves for bad sectors and 
other potential troubles. Some add the 
ability to find files that you’ve misplaced, 
usually because you've forgotten in which 
subdirectory you've stored them. The Nor- 
ton Utilities includes a special program 
dedicated to that function. 


EQUAL EFFECTIVENESS All six of 
the byte editors reviewed here handle their 
duties efficiently. They differ primarily in 
the combination of features that they offer 








and the ease with which they allow you to 
carry out each function. 

The file recovery features of all the pro- 
grams are about equally effective. Those 
that automatically select and restore clus- 
ters, or just suggest clusters to restore, suc- 
ceed and fail under exactly the same cir- 
cumstances. A single erased file on a disk 
will be no problem for any of them; once a 
disk becomes scattered and several files 
are simultaneously blown away, however, 
recovery becomes chancy no matter what 
tool you use. You'll have to check every 
cluster to see if it contains any of your trea- 
sured text. 

Nearly all of the file recovery functions 
give you some means of accepting or se- 
lecting the scattered clusters that you want 
to restore. With text files, you have a good 
chance of finding everything you need. 
With programs and nontext files, you may 
be out of luck. 

The differences in the file recovery abil- 
ities of these packages amount to compati- 
bility, flexibility, and ease of use. A cou- 
ple of the programs are so painful to use 
that you might prefer losing your files to 
dealing with their arcane file-recovery 
functions. 

All of today’s **unerasing”’ utilities will 
work with all floppy disks. However, 
some of the utilities (for instance, the cur- 
rent version of Brown Bag Software's File 
Recovery System) may not work with some 
more unusual non-IBM hard disk systems. 
Some programs force you to go through 
the individual cluster-selection process no 
matter how trivial the recovery. Others 
give you the option of automatically dig- 
ging up all the lost data of your wayward 
file or files using a single command. 

In byte-level editing, as well as file re- 
covery, convenience is the major issuc. 
Some programs, such as Disk Mechanic, 
require that you deal with sector and clus- 
ter numbers; others isolate you from those 
inner workings of disks and DOS. 

One of the best things about byte editors 
is their cost; the programs reviewed here 
range from $39.95 (PC Tools) to $100 
(The Norton Utilities, Version 3.1). At 
these prices, you can afford more than one 
to get the most effective mix of features. 1 
keep The Norton Utilities, PC Tools, and 
Disk Mechanic resident on my hard disk 
(in addition to using DOS DEBUG as the 
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need arises). By combining two or more 
programs, you can become master of ev- 
ery byte of data on your PC. 


PC Tools 
Central Point Software’s PC Tools is one 
big program that simplifies almost any 
disk-oriented task, including recovering 
erased files, editing files or disk sectors, 
searching for data throughout a disk, 
changing file attributes, and graphically 
mapping disk usage. In addition, PC Tools 
duplicates most common DOS functions. 
It can be made memory resident, so you 
can call it up during another application to 
erase (or recover), copy, or display other 
files. 

The program is completely menu driv- 
en. Your first choice is function. Then, 
with practically any function you choose, 





you must select the directory in which to | 


work from a horizontal tree display. Or 
you can choose to work beneath DOS and 
attack the disk directly, changing things 
that DOS won’t let you change. 

The various functions of PC Tools are 
well integrated. For instance, you can 
search for data on a disk, then immediately 


r 


-LIBRARY— A 


—DRAFIS—— 7 BOOKS 
-ARTICLES: 


edit it. You can leap from sector to sector. 
PC Tools also gives you a second chance 
when you elect to make changes because it 
holds your changes in memory and only 
writes them to disk on your command. 
You can use PC Tools to recover re- 
moved subdirectories, but only indirectly, 
by editing the directory the removed sub- 
directory was listed in. Files are recovered 


i] 
I 
PC FeASG, T SE leer 
fF PC Tools 

Central Point Software 

tne. 

9700 SW Capital Hwy., 

#100 

Portland, OR 97219 

(503) 244-5782 

Lisl Price:$ 39 95 

Requires: 192K RAM (256K Tor resident 

operation), one disk dnve, DOS. 

In Short: An inexpensive menu-driven, 

memory-resident program incorporating both 

DOS commands and DOS enhancements 

along with file recovery capabilities. Not 

copy protected. | 
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Use cursor arrow keys to follow the chain to the desired directory. 
Press ENTER to accept the choice. Press "ESC" to return. 





To carry out any operation with Central Point Software's PC Tools, our Editor’ s Choice from 


the six byte editors reviewed, you must first select the directory to be used from this clear, concise, 


tree-structure directory display. 


one at a time, and you can choose between 
automatic and manual choice of the recov- 
ered clusters. For most DOS functions, 
however, files can be tagged to be auto- 
matically processed in bulk. 

The byte editor function (which is 
called View/Edit on the menu) displays 
disk data in DEBUG format but adds a 
screen editor that is primarily controlled 
from the cursor pad. 

PC Tools is among the easiest to use of 
the packages reviewed here. Although it 
lacks some of the features of The Norton 


| Utilities and some of the power of Disk 





Mechanic, its memory-resident duplica- 
tion of DOS functions makes it a worth- 
while addition to any software library. 


File Recovery System 
Brown Bag Software's File Recovery Sys- 
tem also includes a disk snooping/editing 
(which it calls ‘‘browsing’') system. The 
two programs share a copy-protected disk 
that must be run from drive A:. 

The entire package is menu driven, and 
the two programs, which are linked by a 
batch file, start from the same menu. On- 
line help makes the manual almost super- 
fluous. 

One overriding goal of the file recovery 
program appears to be data integrity: using 
the program requires step-by-step selec- 
tion of the clusters to be included in the re- 
constituted file. The File Recovery Sys- 
tem’s recovery abilities go beyond most of 
the other programs reviewed here because 
it can extract data from damaged or non- 
DOS disks. (Disk Mechanic shares this 
ability, but File Recovery System is easier 
to use.) The software also permits you to 
recover removed directories indirectly us- 
ing byte-editing tools and to give illegal 
names to files and directories. 

Several menu choices address byte- 
editing functions, including altering file at- 
tributes, sorting directories, searching for 
lost data or files, displaying disk informa- 
tion and mapping disk usage, and viewing 
and editing bytes in files or in any sector on 
a disk. 

Although the package is straightfor- 
ward and quite easy to use, in its current 
form it is quirky. For instance, more often 
than not, the main menu dumps you back 
to a DOS prompt instead of loading the 
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chosen utility. A DOS-formatted 30- 
megabyte hard disk that presented no prob- 
lems for any of the other utilities here 
caused several error messages, including 
“FAT too big’”’ and ‘‘Non-DOS disk.” 
Nevertheless, the program performed all 
disk-editing functions with complete 
aplomb. With more development and at- 
tention to detail, these utilities could be 
useful and worthwhile. 

As of this writing, Version 4.0 of the 


PC 
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File Recovery System 
Brown Bag Software 
Software Resource 
Group Inc. 

2105 S. Bascom Ave. 
Campbell, CA 95008 
(800) 523-0764 

(800) 323-5335 (in 

















Calif.) 
List Price. $ 69.95 (Version 4.0, $129.95) 
Requires; 128K RAM, one disk drive, 
DOs. 

In Short: Menu-driven file recovery com- 
bined with powerful disk-drive manipulation 
and control functions. Can recover informa- 
tion from damaged disks. Copy protected 
(Version 4.0 is not copy protected). 
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Side-@3 Track=9081 Sector=12 Logicai 








Disk C: NON-standard, 05 sides, 6733 tracks, 17 sectors/track, 0512 byte sector 
=06947 
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File Recovery System was undergoing beta 
testing (it was scheduled for release in Au- 
gust). Not only have most of the bugs been 
squashed in the new version, but the struc- 
ture of the program has been radically re- 
vised to make it even easier to use (the two 
separate programs have been combined 
into one), more powerful, and, thankfully, 
not copy protected. New features include 
automatic file recovery, disk- and file- 
wiping routines (which permanently erase 
data so that it cannot be recovered), and 
disk- and file-integrity checking. 


Disk Mechanic 


if you want to take intimate control of ev- 
ery aspect of your system, you’ll want the 
power of Microsystems’ Disk Mechanic. 
As its name implies, Disk Mechanic gives 
you the wherewithal to tinker with your 
disk drives and whatever media you can 
slide into them. In addition to. recovering 
lost DOS files, you can probe, copy, and 
change almost any information on a floppy 
disk, whether it was put there by DOS or 
by some other operating system. You can 
analyze the sector structure of a floppy 
disk, make backup copies of most copy- 
protected disks, and even create your own 
copy-protection schemes. (Although Disk 
Mechanic itself was copy protected at one 








All byte editors feature a double display of 
hexadecimal byte values (on the right-hand side 
of the screen here) and ASCH text equivalents. 
Through this display, you can change any value 
anywhere ona disk. Shown here is the Browse 
function of Brown Bag Software's File 
Recovery System. 


time, current versions are not.) 

Disk Mechanic is unusual in that it re- 
quires a BASIC interpreter to operate. 
IBM’s BASICA, Microsoft’s GWBASIC, 
and their equivalents work fine, though 
sometimes slowly. Once up and running, 
Disk Mechanic disp\ays disk data by sector 
and searches for data on an individual- 
track basis. 

Disk Mechanic can successfully change 
file attributes and erase and recover files, 
but it can be cumbersome to use. For in- 
stance, if more than one file has been 
erased from a disk, you must enter the 
track and sector number for each sector re- 
covered. To change file attributes you 
must enter a code number (for instance, 32 
for normal status) rather than make the 
menu selections required by other pro- 
grams. 

The trade-off for Disk Mechanic's in- 
convenience is its power. Unlike most oth- 
er utilities and all DOS functions, Disk 
Mechanic can get at data on damaged and 
non-DOS disks. If some hardware quirk 
wipes out the file allocation table of a valu- 


i FILE 


Disk Mechanic 

Microsystems 

P.O. Box 285 

Framingham, MA 01701 

(617) 926-2055 

Lisi Price: $70 

Requires: 192K RAM, 

(256K on Compaq: 64K 
more tl used with only one floppy disk 
dnve), one disk dnve, DOS 1.1 or later for 
some functions. 
In Short: A DOS-independent program for 
file recovery and byte-level editing, as weil as 
for duplication of nonstandard floppy disks, 
including many of those thal ure copy protect- 
ed. Although complex, it allows inumate 
control of nearly all aspects of disk-dnve 
function Not copy protected. 
CIRCLE 697 ON READER SERVICE CARD 
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able disk, Disk Mechanic will nevertheless 
let you pry the data in surviving sectors off 
the disk. Other programs will inform you 
of the damage and go no further. 

If you don’t like dealing at such a nuts- 
and-bolts level, you won't want to deal 
with Disk Mechanic. However, if you’rea 
tinkerer at heart, you will wallow happily 
in its power. 


Disk Toolkit 


Morgan Computing Co.’s Disk Toolkit is 
the perfect program for speed demons who 
want a more flexible way to wield DE- 
BUG’s power. This amazingly compact 
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Disk Tooliat 
Morgan Computing Co. 
. | P.O. Box 112730 

MM _| Carrollton, TX 75011 
(214) 245-4763 

List Price: $75 
Requires: 128K RAM, 
one disk drive, DOS 2.1 
























or later. 

In Short: A quick-working, compact pro- 
gram that offers menu-driven file recovery, 
byte-level ediling, and intimate system con- 
trol. Also includes a full screen FAT editor. 
Not copy protected. 
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Byte-Level Editors: Summary of Features 





Unerasing Modify Modify Works 
Files any any Attributa Search Search with 

Product/ Directory byte byta byte for for Sector Disk non-DOS 
Manufacturer Price Automatic Manuai recovery ondisk infile iteration data files mapping test disks 
PC Toois $39.95 e e e e e e e e e ie] et 
Central Point Software Inc. 
File Recovery System $69.95" e e e e e e e e e e e 
Brown Bag Software 
Disk Mechanic $70 @/floppy @t fo) e+ e+ e+ e+ e+ a) et e+ 
Microsystems 
Disk Tooikit $75 e e e e e e e e e e oO 
Morgan Computing Co. 
Super Utility $89.95 e e oO e e e e e oO e oO 
Breeze/QSD Inc. 
The Norton Utilities 3.1 $100 e e e e e e e e e e oO 
Peter Norton Computing (update, $25) 


“Version 4 available August 1, 1986; $129.95. Only for disk-related tasks. $Floppyonly. @®—Yes O-—-No 


program packs into only 24K bytes all the 
editing power of DEBUG (except its abili- 
ty to disassemble programs and run them 
one step at a time). It adds menu control 
and a full-screen editor for byte-level ma- 
nipulations. 

Some of Disk Toolkit’s pieces don’t 
look as pretty as comparable parts of big- 
ger and more-sophisticated programs. For 
instance, its mapping function merely lists 
the location of the sectors used by a file 
rather than graphically showing them. 

Disk Toolkit’s menu choices look a bit 
complex, mostly because they are car- 
ryovers from the terminology used by DE- 
BUG, but using the program is a breeze, in 
part because it’s fast. It performs functions 
almost instantly. 

Disk Toolkit permits you to view, edit, 
and copy on the file and sector levels, as 
well as to peer into memory, rattling bytes 
around and copying them to disk. The dis- 


play is much like that of DEBUG—muiti- | 


ple 16-column rows of hexadecimal bytes 
on the left with the corresponding ASCII 
representation on the right—but you can 
move around easily using the cursor- 
movement keys in the cursor keypad in- 
stead of lumbering along with DEBUG’s 
single-letter commands. 

A complete extended directory display 
also serves as a front-end for Disk Toolkits 
file recovery system. It displays all direc- 
tory entries, whether valid, erased, or re- 
moved. To recover a file you select the 


| proper entry, give a new first letter to the 
file or directory name, and let Disk Toolkit 
| automatically select clusters. Prompted 
manual cluster selection is also possible. 
Disk Toolkit also allows you to check 
the integrity of a disk and verify that all 
storage areas are undamaged. 


Super Utility 

Breeze/QSD’s Super Utility is a single pro- 
gram that incorporates several functions, 
including altering directory entries, editing 
disk sectors, recovering erased files and re- 
moved directories, copying and verifying 
disk sectors, and a crude version of disk 
mapping. This program has fewer features 
than any of its competitors, but the features 
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= 
ae PowerSOFT Products 

ZB 17060 Dallas Pkwy. 

| Dallas. TX 75248 

(214) 733-4475 t 

List Price. $ 89 95 

= =] Requires: 128K RAM, 

one disk drive, DOS 2.0 or tater. 

In Short. A file recovery system and byte- 

level editor with additional features. Not 

copy protected, 
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*Offer good through November Ist, void where prohibted. Limit one call per person and/or mailing address. ** Actual user testmonials available 
Symantec and Q&A are trademarks of Symantec. Other brand and product names are trademarks and/or registered trademarks of thetr respective holders. © 1986 Symantec. 


Q&A: The Official Database of 


the English Language. 


Millions of people ae English. But unfortu- 
nately, computers don’t. So to get information out of 
one, you have to learn computerese. Which seems a 
little erwaris to us. 
That's why the official language of Q&A is the 

same as the one you already know. English. Simple 

and powerful. Not English-like commands, real 
honest to anglo-saxon. To get answers from a Q&A 
.. database, type a question into your IBM or compat- 
ible computer just the way you talk. If you want to 
know which customers bought more furniture 
than average in the last six months, you actually 

type in: 





















Q&A even understands complicated ques- 
tions like “Give me the names and a 
numbers of the customers that bought 
* more furniture than average in the 
6 months or spent over $5000 in furniture 
and supplies and list them by state and 
area code.” 

Q&A combines a powerful 
database manager with a fast, full- 
featured word processor to give you 
a program that will manage lists, letters 
and records like nothing you've ever 
seen. Because these programs are 
connected, merging a mailing list 
with a form letter just doesn't get 
any easier. 

Ifyou can type, you already know 
how to use Q&A. Set up databases 


in seconds by typing your label followed by 
acolon (like name:, om a etc.) anywhere 


Key Database Specs 
16 Milhon records per database 
2400 fields per record 
115 simultaneous indices per database 
Searches indexed files as fast as 
dBASE 


Key Word Processing Specs 
Imports Wordstar, PFS Wnte, 
IBM Writing Assistant, ASCII 
‘What you see 1s what you get 
screen format 
RAM-based, lightning fast 
Built-in spelling checker 
Laser printer and cut sheet 
feeder support 

Automatic mail-merge with 

base files 


id macros product-wide 


IBM Assistant, PFS Fil 
Mainframe fixed ASCII 
User customizable, no consultant datal 


Keyboai ~ 
Import dBASE, 1-2-3, ASCII, DIF, 
le/Report, 


Automatically pnts envelopes 


required 
Box and line drawing features 


Programmable for advanced users 
For IBM PC/XT/AT’s & compatibles 












ers cant be wrong. 


on the screen. Then, with only two more keystrokes 
ou're ready to enter information. Q&A moves 
tween modules and features with simple menus. 
You can enter or retrieve information with plain 
English. And even pete ts easy, one look at the 
box below will tell you that Q&A has plenty of 
power. So you won't outgrow it as your documents 


and databases become more sophisticated. _pofficia, > 
“The Quintessential Manager's ‘oy ve 
Product”—Jim Seymour, PC Week != 





Jim a a of PC Week Magazine 
says of Q&A, “A near perfect tool for people who Ss 
want to poke around in customer lists, personnel 
lists, product lists, and who also need to write 
reports and letters, all in the interest of doing 
their jobs better and more easily.” 
QGA is the “Editor's Choice” of PC 
Magazine's prestigious PC Test Labs. 

foWorld awarded Bea 5 Disks, their highest 
rating... but the real testament to Q&A‘ value 
comes from business people who tried it, and now 
can’t get along without it.** 

short, with Q&A you can make full use of 

your computer without learning any other software. 
And because it's in English, other people can take 
advantage of your work without training. Q&A is 
for record keeping, word processing, database and 
list management, form letters, inventory, custom 
mailings... for some, it runs their whole business. 


An offer you can’t refuse. 


From now until November Ist, you can win a 
free Q&A. Every 40th caller to the toll free number 
below will receive the complete Q&A package 
ABSOLUTELY FREE.* Even if you're not a 40th 
caller you still win, because along with the informa- 
tion we send, you'll get a free demonstration disk 
that normally sells for $10. Call now. If you can 
speak English, you're a winner. 
And you're well on your way 
to putting Q&A to work. 
(800) 556-1234 Ex. 576 
(800) 441-2345 Ex.576 inCA 


SYMANTEC. 


1020) Torre Avenue * Cupertino, CA 95014 





The Database that Understands English 
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@ BYTE EDITORS 


it does have work fine and may be all you 
need. 

The primary program interface is a full- 
screen enhanced directory that includes a 
clear listing of all information found on the 
disk, including erased files, removed sub- 
directories, and all file attributes. Erased 
files and removed directories are indicated 
by an on-screen flashing descriptor. 

File recovery is simple: after you type in 
a new first character to replace the one 
missing from the deleted file or directory, 
Super Utility begins to look for clusters 
one by one. You have a chance to examine 
the suggested cluster and approve the 
choice before it is added to the list of those 
recovered clusters. 

Disk sectors and files can be verified for 
their integrity (and your reassurance). To 
check disk sectors, however, you must 
type in the sector range, but the program 
offers no guidance at this point as to al- 
lowable ranges; it merely rejects as an er- 
ror any venture that goes too far. Like DE- 
BUG, Super Utility allows you to copy the 
information in one or more sectors into a 
new disk file so that you can later access it 
with a word processor or editor. 

Changing attributes, time and date 
stamps, and file and directory names is as 
easy as typing the new information over 
the old. The latest version of Super Utility 
even allows you to erase a file or remove a 
directory by typing over the first character 
of its name with a space. 

Super Utility allows you to edit any byte 
on a disk. In keeping with the structure of 
the program, editing is simply a matter of 
overtyping after zeroing in on the proper 
byte using the cursor-movement keys. 
Changes are immediately written to disk. 

A few flaws mar Super Utility’s basi- 
cally elegant design. The disk-mapping 
function is virtually useless. Its display of 
disk usage amounts to a text bar chart with 
ten increments that reveal no information 
about how scattered the files on the disk 
may be. 

The program artificially limits path- 
names to 58 characters. Its handling of not- 
ready floppy disks is rather ungraceful: it 
stalls without presenting an error message. 
However, the program does not jam, and 
you can switch back to another drive with- 
out the inconvenience of making the drive 
in question actually ready. 








Hap of Space Usage for the Entire Disk 


34 of disk space is free 


Proportionai Map of Disk Space 


Each position represents 32 clusters, 1/ 
Press any key to contime... 





The Norton Utilities provides the clearest, most informative graphic map of actual disk usage. 
For any DOS-compatible disk, the map illustrates used and unused disk space and shows 


bad sectors. 





The Norton Utilities 

The Norton Utilities was the original DOS 
enhancement, and it earned its reputation 
with its file recovery abilities. Over the 
years, its author, Peter Norton, has in- 
creased the program’s support for non- 
IBM hard disks and has added an increas- 
ing variety of functions with ever-greater 
depth. Today, The Norton Utilities works 
on virtually any disk—floppy, hard, or 
even virtual disks in RAM—and probably 
includes more functions than any other 
DOS-enhancement package. 

The heart of The Norton Utilities is a 
program called Norton that has two basic 
functions: file recovery and byte-level 
editing. Erased sectors in a file being re- 
covered can be gathered automatically or 
manually. The byte editor will dig into any 
file, directory, or disk sector and display 
the information it contains in each of three 
formats. It will display a full sector in 
hexadecimal and ASCII characters on a 
single screen. The editor is screen-orient- 
ed, using the cursor keypad to move 
through the data and displaying the byte 
offset of the cursor continuously so that 
you know exactly where you are in a sec- 





Requires: 128K RAM, one disk drive, DOS 
2.0 or later. 

In Short: DOS-enhancement utilities, in- 
cluding two file programs, directory recov- 
ery, byte-level editing, disk searches, file-at- 
tribute altering, performance testing, 
security-level disk erasing, and many conve- 
nience features. Not copy protected. 

GIRCLE 684 ON READER SERVICE CARD. 


tor. Norton also graphically displays the 
cluster allocation for each file or disk. 

A series of menus controls the Norton 
program. Unlike earlier versions, the cur- 
rent release (3.1) defaults to the selections 
required for file recovery, so you need 
only press Enter to dredge up dead data. 
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The Norton Utilities’ file recovery fea- 
tures are augmented by two new stand- 
alone programs, QKUNERAS and 
UNRMDIR. The former recovers a series 
of erased files with a minimum of fuss, 
providing none of their cluster assign- 
ments are ambiguous, The latter utility re- 
covers inadvertently removed directories. 

The Norton Utilities package also in- 

EDITOR’S 


PC 


All six utility packages are success- 
Sul at the two basic tasks they claim 
to perform—file recovery and byte 

editing—but Centrul Point Soft- 
wares PC Tools features several 
winning advantages. It offers ease 
of use without sacrificiug power, 
and its extra features udd value: the 
DOS interfuce is convenient, and 
the menwory-resident option can 
work miracles if you get into trouble 
in the middle of un upplication—as 
long as your system has enough 
memory. On top of all this, PC 
Tools sports the lowest price tug of 
the lot. 

There’ s no reason to look beyond 
| PC Tools unless you need additional 
| features, but if you do, look to The 

Norton Utilities or Microsystems’ 
Disk Mcchanic. The Norton Utili- 
| lies offers the widest array of gener- 
| al features, while Disk Mechanic is 
notable for its speciul ubility to hun- 
dle non-DOS disks. 





cludes dedicated programs to change the 
attribute byte of a file and the volume label 
of a disk. Because the utilities stand alone, 
they can execute quickly without waiting 
for the main program to load. 

Other programs in The Norton Utilities 
package will obliterate data from files or 
disks so that it cannot be recovered, search 
for text or data strings, determine system 
origin, and evaluate disk integrity. 

Fast, powerful, and easy to use, The 
Norton Utilities remains an excellent all- 
around choice for DOS enhancement. 


Winn L. Rosch is a contributing editor of 
PC Magazine. 


You know I can 
rescue your data. 


t's no secret. Thousands of business 


[= home users have used 
my Norton Utilities” soft- 
ware to restore precious data 
erased or deleted by accident. Ty 
Mr. Kriley of Los Angeleslost 
his thesis and found it using 
my UnErase™ feature. He 

writes: “I owe my degree to 
Peter Norton? Computer 

pundit Jim Seymour says 

“Norton has saved my posterior 
with UnErase so many times—it's 







A life saver for your data. 


wonderful, Peter!” 
UnErase is a power- 
ful utility that lets 
you systematically 
search for lost 
data and retrieve 
it with a few 
simple commands. 
It makes The 
Norton Utilities 
the highly ac- 
claimed industry standard for 
data recovery. 


Now what can I do 
for you every day? 


You don’t lose data every day. 
That's why there's more to the pack- 
age than just the UnErase program. 
My other utilities perform a wide 
variety of organizational and main- 
tenance tasks that keep your PC 
organized and your data secure. 
They have names like List Direc- 
tories, File Find 
and Text 
Search. File 
Attribute 
marks speci- 
fied files 








so they cannot be altered or erased. 
Wipe File deletes data by file. Wipe 
Disk clears your entire disk. 

ther utilities measure avail- 
O able file space, test your disk 

for damage, and measure 
your computer's performance. PC 
Magazine calls The Utilities “Indis- 
pensable’’ The New York Times says 
“Don’t compute without it’ Peter 
McWilliams (The Personal Computer 
Book) says “You'll bless this disk:’ 
Dozens of features keep your data 
in line. Every day. 








The Norton Utilities. Designed for the IBM® PC, PC-AT, and 
DOS compatibles. Available at Computerland and most soft- 
. ware dealers. Order direct for $99.95 from Peter Norton 

f Computing, Inc., 2210 Wilshire Boulevard, Santa Monica, CA 
90403. 213-453-2361. Visa and Mastercard welcome. 


=NORTON’ 
UTILITIES 


DATA RECOVERY 
DISK MANAGEMENT 


A life saver for your data. 


‘The Norton Uniones" and tinlimor™ ate rademarta of Rene Norms Computing. Inc €, (566 Reet Norton Coampunag IM* i a regutered trademark of internatonal Bult Mechnet Corporation 
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Tech PC,we’re out to capture your micro- 
computer business. No one matches our 
diverse line of high performance products, or 
our comprehensive system of support, warran- 
ty, and third party maintenance service op- 
tions. Tech PC is a large Southern California 
computer design and manufacturing firm with 
computer research and design specialists, pro- 
duction engineers, technical assistance staff, 
qualified sales personnel, and a strong 
management and investment team to provide 
you with state of the art products, state of the 
art reliability, and state of the art economy. 


PORTABLES 


Tech PC Portable Computers come in four 
different base models to match your com- 
puting needs. Our entry level Tech PC/XT por- 
table computer is designed to provide a non- 
obstructive profile, and has a capacity to hold 
two thirty megabyte hard disks, a high resolu- 
tion monochrome monitor with a Hercules 
compatible graphics card to drive it with 800 
by 400 lines resolution, and never before heard 
of 6 expansion slots in a portable computer. If 
4.77 MHz of Intel 8088 power isn’t fast enough, 
try our Turbo 4.77 to 8 MHz 8088-2 or optional 
NEC V-2 microprocessor based portable 
machine. Designed to increase speed up to 170 
percent of a standard PC/XT, the Tech PC/AT 
and Tech Turbo PC/AT portable units are state 
of the art in portable performance. The 80286 
microprocessor based units can be fitted with 
up to 240 megabytes of high speed voice coil 
hard disk technology, and with the Turbo AT’s 
10 MHz math co-processor socket and 10 MHz 


80286 microprocessor the unit can 
manipulate large spreadsheets with 
unparalleled performance. 


DESKTOPS 


Tech PC Desktop Computers are de- 
signed for survival. The XT’s leave your 
desktop looking comfortably empty with 
their slim non-obtrusive profile; The AT’s 
give you a powerful presence with a clean 
lined sturdy chassis. Combined with a 14 
inch, 800 by 400 line amber monochrome 
monitor or a 14 inch, 1280 by 800 black 
and white monochrome monitor you’ve 
got State of the Art staring straight back 
at you. If 8 MHz 80286 power isn’t fast 
enough for you... try the Tech Turbo 
PCI/AT with its 10MHz 80286 and 10 MHz 
80287 math co-processor socket. The Tech 
Turbo PC/AT gives you the strongest, 
most powerful 80286 performance avail- 
able from anyone, anywhere... available 
with up to 16 megabytes of memory and 
hard disks up to 1 gigabyte with our new 
optical storage disk, the Tech Personal 


———————e a, 


f ——— 














Computer Desktops represent the cutting 
edge of desktop microcomputer technology. 


Tech Personal Computers, Inc. is a full 
service manufacturer of Micro Computer 
Products and offers a complete line of 
Desktop, Portables and Multi-User Com- 
puter Systems as well as an accessory line 
of over one hundred enhancement prod- 
ucts. Tech Personal Computers, Inc. are 
all backed by a full one year warranty with 
additional maintenance coverage and ex- 
tended maintenance con- 
tracts available through 
Momentum Service Corp. 
For more information 

concerning hundreds of 

MSC Service Centers 
throughout the United 
States, contact Tech 
Personal Com- 
puters, Inc. at 
(714) 754-1170. 
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DESKTOPS 
TECH PC/XT DESKTOP oo .c.scccctscessncseecccs eS G29 
ions: 
Tech PC/XT with 20MB Hard Disk ................4.. $ 979 


Tech PC/XT with 20MB Hard Disk, Monochrome Monitor, 

Hercules® Compatible Mono/Graphics Card 

TECH TURBO PC/XT DESKTOP.........cscccceecees $ 629 
Options: 

Tech Turbo PC/XT Desktop with 20MB Hard Disk...... $1079 

Tech Turbo PC/XT 20MB Hard Disk, Monochrome Monitor, 


Hercules® Compatible Mono/Graphics Card ............ $1279 

TECH PC/AT DESKTOP .....:scsecccrerccnenecnsee so $1399 
ions: 

Tech PC/AT with 20MB Hard Disk .................4- $1799 


Tech PC/AT with 20MB Hard Disk, Monochrome Monitor, 

Hercules® Compatible Mono/Graphics Card $1999 

TECH TURBO PC/AT DESKTOP .......- Sieieies ejerousrers $1599 
Options: 

Tech Turbo PC/AT Desktop with 20MB Hard Disk..... $1999 

Tech Turbo PC/AT with 20MB Hard Disk, Monochrome 

Monitor, Hercules® Compatible Mono/Graphics Card . .62199 


PORTABLES 


TECH PC/XT PORTABLE .......-escscccecescescoers $ 899 
Options: 

Tech Turbo PC/XT Portable with 20 MB Hard Disk ....$1349 

Tech Turbo PC/XT Portable with 1200 Baud Internal Hayes 

Compatible Modem and 20 MB Hard Disk ........... $1549 


TECH TURBO PC/XT PORTABLE..... slajatelereierolsialsiniete $ 999 
Options: 

Tech Turbo PC/XT Portable with 20 MB Hard Disk ...$1449 

Tech Turbo PC/XT Portable with 1200 Baud Internal Hayes 


Compatible Modem and 20 MB Hard Disk ........... $1649 

TECH PC/AT PORTABLE .........cccccccsccecsccoes $1799 
Options: 

Tech PC/XT Portable with 20 MB Hard Disk .......... $2199 

Tech PC/XT Portable with 1200 Baud Internal Hayes 

Compatible Modem and 20 MB Hard Disk ........... $2399 

TECH TURBO PC/AT PORTABLE ...... eon nen serene 1999 
Options: 

Tech PC/XT Portable with 20 MB Hard Disk .......... $2399 

Tech PC/XT Portable with 1200 Baud Internal Hayes 

Compatible Modem and 20 MB Hard Disk ........... $2599 


All TECH PC PORTABLES available with tape backups, hard disks 
up to 1 gigabyte, networking systems, and hundreds of other 
hardware and software accessories. 

ewe AP eee 
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(714) 385-1711 


1911 Betmor Lane, Anaheim, California 92805 
Telex 272006 Answer Back - TECH FAX: 71415568325 
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When It Comes Jo 
A Portable PC, 
Smaller Is Better 


The T1100 PLUS has other ines 
unit HII! =the IBM doesn't. Like serial, parallel 
oe RT ports that are built-in standards. 
es Not add-on extras. And a high resolution 
LCD display screen that tilts to many 
ene ee iewing angles, Nau Not just a few. 
T1100 


PLUS Pr ene a few things in common 

with the IBM portable. Like complete 

IBM compatibility. And two built-in 720K 
3.5"disk dines t's just that it has these 

anes in a smaller, ie faster, more 

portable, more affo ckage, 

To find out or e T1100 PLUS, 
call 1-800-457-7777 for the name of your 
Toshiba dealer. 

And see why being smaller than 
\ IBM is going poe us one of the big- 
gest names in PCs 
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And our portable PC is smaller 
than theirs. But that’s only one reason the 
new dual disk drive Toshiba T1100 PLUS 
has it ie over the IBM PC Convertible! 

Because our eae PCis not only 


smaller than the IBM, it’s lighter. And more 
powerful. Our 80C86 microprocessor lets 
a zip through work at up to twice the 
And our maximum memory ee 
ity is 640K of RAM. Theirs is only 512K. 


In Touch with Tomorrow 


TOSHIBA 
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8 TRAINING 8 VINCENT PUGLIA 


he number-one discipline in busi- 
! ness is management. Opportunities 
for learning management (or for 
learning better management) are endless. 
Some of us go to school for years in order 
to call ourselves managers. We join man- 
agement associations or subscribe to their 
journals or attend their seminars. Every 
several months we assure a prominent 
place on bestseller lists for books with ti- 
tles like The One Minute Manager and The 
Peter Principle. No matter how sophisti- 
cated we become in business, we admire 
**horse sense”’ and ‘‘people skills’’ and the 
other ingredients of good management. 
The fact is, we are obsessed with manage- 
ment. 

And why shouldn't we be? If the busi- 
ness of America is business,”” as Calvin 
Coolidge observed, management is the 
calling and the skill that makes it possible. 
Even that darling of the eighties, market- 
ing, would be nowhere without manage- 
ment. Good management is to be encour- 


A aged. And whatever helps create more 
good management should be embraced. 

Now, on top of college degrees, associ- 

ations, seminars, books, on-the-job train- 

: ing, fads, and bromides, you can leam 

management from business simulation 

programs on your PC. Or so claim the 

: companies that publish these simulations. 


Business students, corporate managers, 

and ambitious underlings, listen up. Now you 
can test that ancient, frustrated claim, ‘‘Things 
would be different if I were in charge!’ 





Riustration. Damel Adel 
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SIMULATING BUSINESS Simulations 
are not exactly a new concept. Most of us 
played board-game-type simulations like 
Monopoly or Risk as children. PC-based 
simulation software like Microsoft’s 
Flight Simulator and Xor’s NFL Chal- 
lenge have been around for several years 
now. At the very least, we’ve all prepared 
for meetings or telephone conversations by 
mentally creating—simulating—sce- 
narios. The three business simulation pro- 
grams examined here allow you to test 
business-related management decisions 
against an economic model of the real 
world. Each simulation encourages you to 
analyze a particular business situation, cre- 
ate a strategy, and take risks. 

All three have similar features and fol- 
low the same general scenario. As the 
player cast as CEO, you're charged with 
either turning the fictitious company 
around or increasing its efficiency and 
profitability. The number of players and 
the nature of the market competition vary. 
For each turn of play, you are required to 
make decisions that affect your company’s 
overall financial health. 

A typical tum can consist of as many as 
five steps: analyzing the current situation, 
making a preliminary decision, testing 
your decision, making the final decision, 
and advancing the time frame. For exam- 
ple, you can read the departmental memos 
and industrywide newspaper before view- 
ing any graphs, which display such infor- 
mation as revenue history, market share, 
and financial makeup. 

Based upon your analysis of the eco- 
nomic situation, your company’s financial 
health, and business strategy—high-profit 
margin with heavy R&D or heavy adver- 
tising, low profits, and high reve- 
nues—you enter such decisions as how 
much to spend on advertising and where to 
set product price. You note the effects your 
decisions have on your model, perform a 
sensitivity analysis by changing one piece 
of input, and observe how that change af- 
fects your revenues, cash flow, and net 
profit. If necessary you rethink your deci- 
sion. Finally, you advance the time frame. 

The simulation program processes your 
data and gives you new results. You repeat 
the entire cycle until the simulation ends. 
A session can take as little as 2 hours or 
much longer, depending on the game and 








how long you take to make decisions. As 
in the real world, game success is mea- 
sured over a period of time and by a combi- 
nation of profit, stock performance, and 
market share. 


LEARNING MANAGEMENT The goal 
of these simulations is to teach business 
concepts and, as much as possible, deci- 
sion making. You can generally run the 
simulation more than once and continue to 
leam. This is especially true if the program 
has an environment editor so that you can 
change certain variables within the model 
and save particular features of a game. 


# Simulations are not 

a new concept. Most of 
us have played Monopoly 
or Risk as children. 


This allows you to retum to a specific point 
in the simulation and rerun it with different 
decisions. 

Ultimately, you absorb the broad con- 
cepts that these simulations teach and, pre- 
sumably, acquire high-level management 


experience. It may be ersatz experience, | 


but, if the concepts are valid, it’s better 
than no experience at all. 

My own experience confirms these 
claims, at least when using The Strategic 
Management Game Corporate Edition, a 
simulation provided by the publisher as a 
service rather than as a retail product (see 
sidebar ‘*PC Magazine Event: The Surviv- 
al of the Richest’’). First, business simula- 
tions can be fun and entertaining, as well 
as educational. Second, to participants, a 
good simulation becomes the real world, at 
least for the duration of the simulation. 
Third, the amount of useful management 
experience gained from a business simula- 
tion depends on the level of experience of 
the player. Real-life CEOs aren’t likely to 
find simulations a productive way to im- 
prove their skills, though they may enjoy 
them as a pastime. Students, the generally 
ambitious, and aspiring CEOs are likely to 
find them worthwhile. 








REALISM? In any case, no business 
simulation is totally realistic; it cannot fac- 
tor in every variable that may affect an out- 
come. Any business simulation is only as 
effective as its mathematical model of rela- 
tionships between variables and the accu- 
racy of the model’s data set. If either is 
wrong, the simulation will produce mis- 
leading results. 

Business simulation programs should 
be judged by their verisimilitude (how 
closely they mimic real-world conditions) 
and by their ability to define and reuse 
variables within a corporate or market en- 
vironment. A good simulation program 
will allow you to acquire historical data, 
study its strategies against other condi- 
tions, confront new problems, and learn 
new solutions. While it’s certainly possi- 
ble to design your own simulation by creat- 
ing a financial] model with a sophisticated 
spreadsheet program and a market envi- 
ronment with a specialized simulation lan- 
guage like Pritsker’s and Associates’ 
SLAM II, you will probably find the effort 
isn’t worth the result. The virtue of the pro- 
grams reviewed below is that they’re ready 
to boot up, straight from the box. 


The American Dream 
Blue Chip Software is hardly a new name 
in the simulation market. Its vertical mar- 
ket simulations for the real estate and 
banking industries have been around for a 
while and are well regarded. The compa- 
ny’s general business simulation, The 
American Dream, is aimed at lower- and 
middle-level managers who need to broad- 
en their understanding of the internal 
working relationships among corporate 
departments. 


EIGHT DEPARTMENTS In The Amer- 
ican Dream, you are responsible for eight 
departments: finance, research and devel- 
opment, engineering, materials control, 
manufacturing, production, quality con- 
trol, and marketing and advertising. Dur- 
ing the course of the simulation, these de- 
partments inundate you with memos 
requesting more money and keeping you 
posted on inventory levels, production 
schedules, and the effects of your recent 
decisions. Mimicking real life, many of 
these reports overlap, further congesting 
the decision-making process. By coordi- 
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You've worked hard choosing the 
best strategy and practicing your best 
words. A presentation is not the time to 
realize your graphics are second-rate. 

Harvard” Presentation Graphics 
(HPG) gives you the confidence of 
having the best and the brightest in 
your corner. lt lets you choose from 
the most complete selection of text, 
organization charts and graphs ina 
single software package. 

HPG’s features speak for the m- 






Most Complete Selection 
of Charts 








aximum Customization. HPG 

offers more ways to enhance your 
graphics. It lets you make your point 
with distinction. 
+ unlimited text sizes 
+17 fontstyles + 16 colors 
+ 3-D capabilities 
+ lines, arrows, boxes, and text 
notation 





Harvard Presentation Grap 


Www 


And ‘lhe Brightest. 


Highest Quality Output. HPG 
delivers the highest possible resolu- 
tion from your IBM PC or peripheral. 
Its custom designed fonts ensure 
maximum readability and a profes- 
sional look only graphic artists 

can match. 


HPG vs. a Competitor 


Widest Variety of Media. HPG’s 
superior output quality can make 
you look good in more places, in more 
ways, through the widest selection 

of output options. 


printers + plotters + overheads 


-35mmslides + PC slide shows 





Graduate to 








Most Direct and Powerfal Lotus 
Interface. Take any spreadsheet 
data you've created with Lotus 1-2-3 
HPG will read it directly and imme- 
diately transform it into a dazzling 
graph you canbe proud of. 
Faster to Learn—Faster to Use. 
HPG is designed for business-people 
with quick turnaround times. You get 
better control over your charts and 
can even do last-minute editing. 
+ intuitive menu 
+ default formats 
+ supports fastest speed available on 

printer/ plotter—up to twice as fast 

as other programs 
- batch printing or plotting 

Harvard Presentation Graphics 

—the best and the brightest. Let the 
superlatives rub off on you. 
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nating and balancing their requests with 
the company’s goals, you attempt to re- 
place chaos with efficiency and order. 

Because The American Dream’s focus 
is to balance departmental requests and 
needs against companywide goals rather 
than to compete against other companies, 
the competition is never directly ad- 
dressed. You are told only the average cost 
of its products and, by implication, its 
market share. As aresult, instead of poring 
over your competitors’ strategies and for- 
mulating your own, you concentrate on 
your organization. 


TOUGH ENVIRONMENT Unlike the 
other simulations reviewed, The American 
Dream does not allow you to take the ini- 
tiative, drive the market, and still make a 
30 percent profit or more. If you continu- 
ously pump money into advertising, plant 
expansion, and research and develop- 
ment—areas that should increase market 
share and profit—you will soon find your- 
self overdrawn at the bank. However, if 
you keep your costs and inventory levels 
low, advertise moderately, and maintain 
relatively high quality control and R&D 
expenditures, you will increase your reve- 
nues and, one hopes, your profit. 

The American Dream’s environment 
affects profitability to a greater degree than 
those of the other simulations. Increased 
advertising may cause a small increase in 
sales, but an overlarge inventory will 
erode the margin tonothing. You can emp- 


F CA» Caligskolo le E 


The American Dream 

Blue Chip Software 

6744 Eton Ave. 

Canoga Park. CA 91303 

(818) 346-0730 

List Price: $124.95 

Requires; 256K RAM. 

one disk drive, DOS 2.0. } 
in Short: The American Dream 1s targeted at 
lower- and middle-level managers who need 
to broaden their understanding of corporale 
organization. Copy protected. (This pro- 
gram. priced at $59.95, 1s now available as 
Managing for Success: The General Man- 
agement Simulation.) 
CIRCLE 63@°9N READER SERVICE CARD 








ty your company’s coffers on market re- 
search and sales promotion and receive lit- 
tle, if anything, in retum. Even something 
as simple as searching for a less-costly 
supplier may not affect anything other than 
your bank account. These factors make 
The American Dream somewhat more re- 
alistic than the other simulators. 


BAD TRAINING Unfortunately, the 
constant shifting of the economic winds 
within the program causes it to fail some- 
what as a training tool. In real life, fortune 
is not as fickle as The American Dream 
makes it out to be (if it were, there would 


be no point in learning management). You 


do not want a simulation to fluctuate like 
an elevator in the World Trade Center. 
You are not leaming anything helpful if 
you need to hire and fire a national sales 
force every few months or open and close 
factories in order to maintain a high profit 
margin—but you must to succeed in this 
simulation. 

At times it seems as though the simula- 


tion encourages bad management prac- | 


tices. For example, after a few sessions, 
you realize you can largely ignore most de- 
partments because they have their own 
momentum. In real life, you grant and 
withdraw departmental autonomy, but you 
always keep yourself informed. The pro- 
gram also seems to teach that suppliers 
who cut you off for late payment will still 
deliver the material the following month. 
Although The American Dream comes 
with an environment editor that allows you 
to customize up to 45 variables, only a 
third of them affect the model in such areas 
as interest rate and wages. The rest— 


| names of department heads, default Bool- 


ean settings—are window dressing. Ac- 
cording to a spokesperson, there are actu- 
ally over 150 variables in the simulation. 

As a program, The American Dream 
has few deficiencies other than its inter- 
face, which forces you to enter more key- 
strokes than should be necessary. The sep- 
aration of departments may be realistic, 
but its implementation as separate menu 
choices is inconvenient. Combining some 
of the departments—like quality control 
and manufacturing—under one menu 
would ease frustration. On-line help would 
be better situated within the screens rather 
than in the main menu. 


Despite the problems with The Ameri- 
can Dream, it is absorbing. When played 
conservatively, it can teach basic concepts 
about interdepartmental relationships. 
However, as it is currently designed, the 
thrill wears off after several sessions; the 
program soon becomes an exercise in hit- 
ting the keys. If Blue Chip ever decides to 
supply a full environment editor and one or 
two presaved games with the program, it 
would be a much better training tool. 


Venture’s Business 


Simulator 

Venture’s Business Simulator appears to 
be the result of a lot of research and devel- 
opment and insufficient quality control 
and market research. Distributed by Elec- 
tronic Arts (a software game house), Busi- 
ness Simulator is the slickest of the pro- 
grams I reviewed and also the buggiest. 
According to its developers, it is an indi- 
vidualized version of The Strategic Man- 
agement Game. While the environments 
and scenarios are somewhat similar, Busi- 
ness Simulator includes graphics and a va- 
riety of on-line help for running the pro- 
gram and for making business decisions. 





START-UP Primarily geared to middle- 

and upper-level managers such as division 
, heads and directors of finance, Business 
Simulator puts you in control of a start-up 
that manufactures and markets up to three 
types of robots. Your job, as the user, is to 
| turn it into a multinational corporation. 


Wir ac FILE 


Venture’s Business 
Simulatar 
Electronic Arts 
1820 Gateway Dr. 
San Mateo, CA 94404 | 
(415) 571-7171 ] 
List Price: $99.95 
Requires: 256K RAM, 
two disk drives, DOS 2.0 of later. 
In Short: Venture's Bustiess Simulator 
should perhaps be called Business Stinmila- 
tor, for its riveting. An imitating bugginess 
and the absence of certain features leave room 
for improvement. Not copy protected. 
CIRCLE 637 ON READER SERVICE CARD 
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How to build Rome m a day. 


Use the best project 
management software 


for empires of all sizes. 

Whether you're launching 
anew product, construeting an 
office complex or planning to make 
history, Harvard™ Total Project 
Manager (HTPM)is the complete 
PC software program for anyone 
who wants to manage more 
effectively. 

Successful project manage- 
ment starts with HTPM’s intuitive 
roadmap (PERT Chart) which 
graphically demonstrates relation- 
ships between tasks and offers a 
clear view of the critical path. 


HTPM’s Gantt Charts allow you to 


modify the project for the most 


Harvard Total Project Mana 


efficient scheduling and resource 
allocation. You can also budget 
each task and compare actual costs 
to planned costs. If necessary, cost 
data can be transferred easily to 
Lotus™spreadsheets. The flexible 
Project Calendar gives you the 
ability to define your workdays and 
tailor a project to fit your schedule. 
Because most managers must 
juggle more than one project ata 
time, HTPM supplies a special feature 
that alerts you to over-committed 
resources, both within a project and 
across multiple projects, and helps 
you reallocate resources accordingly. 
When a project requires the 
coordination of many people, good 
communication is vital. With HTPM 
you can produce comprehensive, 


Graduate to 


presentation quality reports to keep 
the entire organization informed of 
the latest developments. 

Any project can take on epic pro- 
portions when you are responsible 
for bringing it in on.time and on 
budget. That's why every project 
manager needs HTPM. For planning, 
scheduling, controlling, and report- 
ing, no PC software is as effective 
as Harvard Total Project Manager. 
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PC MAGAZINE EVENT: THE SURVIVAL OF THE RICHEST 
Last June, PC Magazine joined with corporate training consultant MicroTrek and 
teams of number-crunching hotshots from AT&T, American Express, and TPF &C to 
see just how far a business simulation could go. 


an business simulation software 

help executives acquire better man- 
agement skills? That was the issue at 
stake in Survival of the Richest, a busi- 
hess simulation contest cosponsored by 
PC Magazine and MicroTrek, a leading 
consultant and training company. The 
monthlong event culminated in a day- 
long corporate brainstorming session on 
June 12, 1986, at New York’s Parker 
Meridien Hotel. 

The idea behind the contest was sim- 
ple. Teams from three companies, 
AT&T, American Express, and compen- 
sation and actuarial consulting giant 
Towers, Perrin, Forster & Crosby 
(TPF&C) participated in a business sim- 
ulation in which they managed fictitious 
companies that developed, produced, 


and marketed a hypothetical consumer | 


product. A fictitious Japanese team, 
staffed by the Strategic Management 
Group (SMG, which publishes and mar- 
kets the simulation used in the event) 
added a surprise variable that served, in 
effect, as acontrol team. The simulation, 
The Strategic Management Game Cor- 
porate Edition, is designed to train mid- 
dle managers and business students. 
Each team took a fictitious name for 
its company. Before the three teams met 
at a breakfast meeting at the Meridien, 
none of the contestants knew which 
pseudonym represented what company. 
American Express Travel Related Ser- 
vices Co., represented by Brian Lavelle, 
manager of microcomputers, took the 
name XYZ Corp. AT&T's team, 
manned by Charles Redmond II, division 
manager of marketing communications; 
David Gigante, district manager of busi- 
ness analysis for workstation products; 
and Fred Bondlow, department chief of 
financial planning and sales support for 
major account sales, competed as Safari 


Corp. TPF&C’s team included consul- 
tants Michael L. Davis, Frank A. Rob- 
ert, Katherine F. Rosen, and Jay R. Sibel 
and took the name MBI, an acronym that 
more than one contestant suspected was 
actually an anagram for a major manu- 
facturer of personal computers. 


PLAYING TO WIN From the begin- 
ning, the teams played to win. Their 
competitiveness may have had some- 
thing to do with the prizes, a Tandy 200 
laptop computer to be given by PC Mag- 
azine to each member of the winning 
team. Also pressing them on, however, 
was corporate and individual pride. ‘‘As 
long as we’re in this thing,’* said 
AT&T's Gigante, “‘we might as well do 
everything we can to win it."’ 


Thus motivated, the team members 
whocame to the Parker Meridien came to 
play hardball. In each team’s hotel suite, 
the contestants pored over spreadsheet 
models, studied The Survival of the Rich 
Journal (a Wail Street Journal \ookalike 
produced on the game’s “‘yearly”’ calen- 
dar to keep the contestants up on impor- 
tant information), and hammered out key 
business strategies. By midmorning, 
there wasn’t a dry brow, unloosened tie, 
or unrolled-up sleeve in the house. 

The three real teams (excluding the 
SMG-fronted Japanese team, Destiny 
Inc.) began the game as start-ups, each 
with about $20 million in venture capital, 
a factory, and equal shares in a single re- 
gional market for a single product. 
Teams make decisions on a yearly basis 





“Survival of the Richest.’ The winning management team ot The Survival of the Richest 
business simulation competition sponsored by PC Magazine ond MicroTrek in New York. As 
the high-flving Safari Corp. officers (right to left around toble: AT&T s Dovid Gigonte, Fred 
Bondlow, ond Charles Redmond I) debate the finer points of corporate strotegy, Bill Ortel 
fram AT&T s Technical Support pores over numbers generoted by the teom's Advanced 
VisiCalc model, The event demonstrated that sophisticoted simulotion programs like The 
Straiegic Management Game Corporate Edilion ore on impressive training option for 


managers, aspiring managers, and future CEOs. 
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over a 4-year period; while crises can and 
do occur, the game's emphasis is primar- 
ily on medium- to long-term strategy and 
positioning. 

The game covers all aspects of start- 
ing a company, building market share, 
managing debt/equity ratios, building for 


the future with R&D expenditure, and | 


coordinating production capacity with 
anticipated demand. Factories depreci- 
ate, markets grow, inventory builds and 
costs money to maintain, loans mature, 
underpaid workers strike, loan sharks 
break delinquent debtors’ legs—the 
game is rich in the detail and capacity for 
randomness that make real-life business 
challenging and exciting. 

Several options are built into the 
game. Companies may expand their mar- 
kets regionally into the westem United 
States or Canada, or by product line from 
standard into premium and superpre- 
mium. How they perform is largely a 
function of how and where they spend 
their money. For instance, a large adver- 
tising budget will usually increase mar- 
ket share; hefty payrolls increase worker 
satisfaction. If manufacturing staffs work 
harder. productivity rises. On the other 
hand, you can sink huge amounts of capi- 
tal into advertising, R&D, and plant 
staff, enjoy adominant market share, and 
produce the highest profit, and still go 
bankrupt if your profits are too low or 
cash is too hard to come by. 


DEALING WITH CRISES = The Strate- 
gic Management Game Corporate Edi- 
tion te-creates the real financial world to 
the extent that any decision made by a 
team affects every other team’s subse- 
quent performance. In fact, the real- 
world feel of the game can be frighten- 
ing. As companics exceed a debt ceiling 
determined by their asset and income lev- 
els. the banks tum their debts over to a 
collection agency, a person of suspect 
reputation known as Big Al. A news item 
in the December 31, 1986, issue of The 
Journal screamed, ‘Big Al does big 
business, loans XYZ and MBI $2.9 mil- 
lion and $3.9 million respective- 
ly!!!).. . Al's limo reported lurking in 
Parker Meridien garage.’’ Such is the 


stuff that sends stock prices plunging and 
executives to their Maalox. 

In order to be successful, team mem- 
bers have to quickly grasp company, 
market, and economic details and spin 
from them the big picture. This is where 
the PC played a crucial, though not nec- 
essarily deciding, role 1n the contest. 

Michael Wilding of MicroTrek attrib- 
uted this to the “garbage-in-garbage- 
out’ (GIGO) syndrome that is well 
known to MIS managers. Not even the 
best program can be any better than the 
data you feed into it. Since there is little 
hard data to go on in a start-up situation, 
managers are forced to rely on their busi- 
hess sense and instincts. Wilding pre- 
dicts that computers can never become 
more than an adjunct to the managers 
they support. “The techno-manager of 
the future still needs that subjective 
side,"* he said. In the long run, subjective 
appraisals and decisions were what won 


the day (or days) for the most successful | 


{measured in dollars and cents) team. 
TEAM STRATEGIES = The teams’ an- 


human side of human/PC interaction. 
XYZ Corp. based its strategy on three te- 
nets: early market presence in each re- 
gion, emphasis on the upscale side of the 
market, and cost control. Its /-2-3 mod- 


els were focused on marketing potential | 


and company finances. 

According to Charles Redmond, the 
pnmary goal of Safari Corp. (AT&T) 
was simply **to be the most profitable.** 


ing the built-in planning facilities of The 
Strategic Management Game itself. 

TPF&C adopted the role of a fast fol- 
lower: make sure competitors do not go 
unchallenged in any market area, spend 
freely on advertising and R&D to retain 
high quality and hefty market share, and 
set prices in the medium range in each 
category. The professional consultants 
on the TPF&C team used Symphony's 
spreadsheet to guide them through the 
mathematics, and its outlining function 
helped them clarify their thinking. 

Through the first 3 simulated years of 
the competition, the teams ran surpris- 
ingly even. With high prices and alow ad 
budget, XYZ Corp. ran into problems 
selling its product. As a result, debt 
quickly outstripped income, and it went 
into the fourth year with inflated inven- 
tories and a negutive balance sheet. 

MBI Corp. also maintained high debts 
but sold plenty of product at a good mar- 
gin. The company also suffered cash- 
flow problems. mainly because of under- 
production; by the third year, back orders 


| had grown to about $500,000, which, ac- 
alyses were particularly revealing of the | 


cording to a fixed formula in the game, 


| cost the company sales in a multiple of 


four times back orders, or $2 million. 
MBI's strategic flaw was that it stayed at 
two factory shifts, while its competitors 
were going to three. Market share and to- 
tal market size grew. while MBI contin- 


| ued to produce at former levels. 


Redmond outlined a two-stage “tyuppie | 


growth strategy”: First, establish market 
presence at the low end by cutting prices 


and distributing widely, second, ratchct | 


upward into the high-margin superpre- 
mium market. Running Advanced Visi- 


Calc on an AT&T 6300 Plus, Safari's | 


modeling was the most extensive of the 
three teams, covering many aspects of 
the market and the company’s finances. 
Destiny Corp. weighed in with what 
SMG’s Andy Lipitz characterized as a 
“typical Japanese market strategy,”’ fo- 
cused on long-term domination of the 
marketplace rather than short-term prof- 
its for shareholders. It plotted strategy us- 


The Japanese dummy company, Des- 
tiny, seemed to have a successful strate- 
gy. With the lowest prices in the market 
and high production capacity, profits 
stayed low, but it had plenty of sales and 
cash. Misfortune struck when the U. S. 
Commerce Department decided that 
Destiny's success was *‘not inthe best in- 
terests of the American economy,’’ and 
the company was ‘‘forced to voluntari- 
ly” limit production and imports. 


THE WINNER IS... The winner? 
Safari Corp. In the final tally, AT&T 
won because of a synergy between sound 
Positioning and management, and a 
watchful eye on the numbers. Itended up 
with high profits, the best debVequity ra- 
tio, the highest stock prices, and the 
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—_—_—_—_—_—_——_—_..S._.... 
€°The Survival of the Richest” continued) 
highest net gain in stock price. 
The other winner was the PC, which) 
proved itself a top-notch decision-mak- 
ing tool. None of the competitors felt that 
they would have been able to make the 
kinds of quick, data-dependent, analysis- 
tich, if ultimately subjective, decisions 
required of them had they not had access 
to PCs. Somewhat ironic suggestions to 
the contrary were consistently met with 
incredulity that bordered on disdain. A 
personal computer is not in and of itself a 
good manager, but the notion that com- 
puters help managers become smarter is 
no longer open to question. After a gruel- 
ing month simulating CEO reality, we no 
longer question the validity of SMG’s ap- 
proach to management training. 
—Paul M. Stafford 








MicroTrek, cosponsor of Survival of the 
Richest, is a New York-based consulting 
and training company. According to 
Paul Goldner, MicroTrek presidem, 
“the synergistic use of the personal com- 
puter achieved in The Strategic Manage- 
ment Game is representative of the ap- 
proach we take to training executives in 
our seminar programs.’’ MicroTrek’s 
address is 60 E, 42nd St., #937, New 
York, NY 10165, (212) 286-0894. 


a FILE 


The Strategic 
Management Game 
Carporate Edition 
Strategic Management 
Group (SMG) 
3624 Market St. 
University Cry 
Science Cir. 
Philadelphia, PA 19104 
(215) 387-4000 
List Price: Contact SMG for information. 
Requires: 256K RAM, two disk drives. 
In Short: SMG's The Strategic Manage- 
ment Game is a sophisticated training tool 
that teaches skills in business through sim- 
ulated experience. It is available as part of 
| SMG’s business simulation seminars and 
through corporate site hcensing. 
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This screen from Venture’s Business Simulator shows imaginary historical data from a simulation 
Set in the future. Players have access to and evaluate such screens (others include annual reports 
for each company, corporate bond reports, and industry statistics) before making key decisions 
affecting the position of their company. Note that you can detect trends by studying the bottom half 
of the screen (under the heading ‘‘% Change 1995 to 1996”' ), which displays the variance from 
one year to another. Also note the Analysis and Tutorial options at the very bottom of the screen. 


The 7-year simulation takes you through 
five stages. Each level—start, growth, in- 
dependence, new products, and new mar- 
kets—adds complexity in the form of more 
decisions. The decisions you need to make 
cover production levels and factory expan- 
sion, product pricing and advertising cost, 
and the size and type of your sales force. 

Five companies, two of which can be 
human players (the simulation manages 
the other three), compete in the market. 
The computer-controlled competitors are 
modeled after well-established corpora- 
tions: Apple, Texas Instruments, Hewlett- 
Packard, and Tandy. Their game plans are 
similar to strategies actually employed by 
these companies. HP, for example, goes 
after the high profit margin, Apple rein- 
vests its earnings in R&D, and Tandy at- 
tempts to corner market share. 

Everyone begins at the same level, with 
a net worth of $50,000, no factories, no 
sales force, one product, and presence in 
only one geographical area. Your initial 
decisions are limited to the number of ro- 
bots to purchase, how much to spend on 





your advertising campaign, and the 
amount of money to borrow. If your com- 
pany’s worth increases enough, you rise to 
the next level. Eventually, you need to de- 
cide whether to float bonds or issue stock, 
expand into new territories, and introduce 
new products. At any point during the sim- 
ulation, you can go bankrupt, end up bor- 
rowing from a loan shark, or fail to reach 
the next level. 


SLOW SPEED As a simulation, Busi- 
ness Simulator’s processing speed and the 
absence of an environment editor hamper 
its effectiveness. The former leads to im- 
patience and the latter to frustration. Elec- 
tronic Arts should at least consider replac- 
ing the program’s ‘‘processing decisions” 
message with the stock-price graph that 
begins cach tum. 

While this will not actually accelerate 
the processing, it will give the appearance 
of action. The addition of an environment 
editor would enable you to enter economic 
data that more closely mirrors reality, as 
well as allow you to create scenarios that 
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COWGIRL CAPER-Interlude # 125 
» A Howdy, partner. 
: Howdy, partner??? 
You've got a date with a cowgirl tonight. 
Uh oh. Have you been playing Interlude again? 
Let's see...!'ll need a hat, boots, chaps...and maybe spurs. 
What time does the rodeo start? 
As soon as you walk through the door, Cowboyl 





























Interlude Il. The long-awaited sequel to the first adult 
computer game in history is finally here. It’s provocative and 
playful! Outrageous and romantic! It has all the excitement 
of the original Interlude. plus significant new features. 

The computerized interview, which is taken by one or 
both players, has been greatly expanded. It probes your In- 
nermost desires to discern your mood of the moment, your 
secret longings, your special fantasies, and then suggests 
for your pleasure one of its more than 160 Interludes. You 
can ask the computer for an Interiude for now, or one for 
later. Special options give each player added control over 

surprises and special erotica hidden in the Interludes. 
. The original Interlude took the computer world by 
storm six years ago, creating a media sensation: 


FORUM Magazine: “The Interludes are imaginatively and 

Sensitively written...the computer's recommendations are 

uncannily appropriate.” 

US Magazine: “The most edifying third party to join cou- 

ples between the sheets since The Joy of Sex.” 
Chicago Tribune: “This marriage of computer tech- 
ology and sex is natural... erases forever the image 

of computer-users as dull guys with slide rules in their pockets 

and square roots on their minds.” 

Money Magazine: “Sometimes it's easier to tell a computer what 

you want than it is te tell your partner.” 


Interlude II will take you to the outer limits of fantasy 
and romance. And, if the computer selects Interlude #99 
your love life may never again be the same. 


Interiude il. Are you ready for it? 
CIRCLE 306 ON READER SERVICE CARD 
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reflect your specific business needs. 

Even as a training tool, Business Simu- 
lator falls short. Its consulting mode tends 
to be generalized and of little use until you 
have run the simulation a number of times. 
Also, the manual glosses over strategies 
and offers no specifics about the game’s 
operations. For example, it would be nice 
to know at what point advertising spending 
and sales-force size cease to have an ef- 
fect. 

Some of the program’s other problems 
are easily remedied. For example, the 
manual, which mentions a share buy-back 
feature, fails to explain the actual process. 
Also, the program itself should display le- 
gal ranges prior to input rather than have 
the range pop up as an error message. Non- 
game-related error messages should be 
more helpful. If 1, a professional reviewer, 
don’t know what a ‘*-2957 Trouble with 
the Graphics Module’’ message means, 
how can a manager whose computer expe- 
rience is limited to spreadsheets possibly 
know? 


BUGS More troublesome are the errors 
that imply problems within the simulation 
itself. On a number of occasions, compa- 
nies with a negative net worth appeared at 
the top of the heap. (This may be a prob- 
lem of assigning the internal value as an in- 
teger rather than a real number.) And every 
so often, you may find an improperly bal- 
anced balance sheet, especially if you have 
a negative equity. 

Despite its problems and bugs, there is 
something compelling about Business 
Simulator. What’s more, it does provide a 
model that approximates reality. It may 
not have all of the features you want or 
need, it may not trap every error, but it is 
undeniably riveting. 


Free Enterprise 

Free Enterprise is an example of what 
happens to a product when its research and 
development funding dries up. Originally 
developed on a mainframe as the JBM 
Management Decision-Making Laborato- 
ry in 1963, Free Enterprise was released 
by Science Research Associates (an IBM 
subsidiary) in 1982 for the IBM PC. At 
that time Free Enterprise was state of the 
art, requiring only 64K bytes of RAM, 
BASIC, and DOS 1.0 to operate. 





Free Enterprise is \ess ambitious than 
the other simulations in this article in that it 
is targeted at the novice in corporate fi- 
nance, allowing three levels of play: be- 
ginner, intermediate, and advanced. The 


higher the level, the more decisions you | 
are required to make. At the lowest level, | 


you input the product price and the adver- 
tising costs. As an intermediate player, 
you are also called on to decide how much 
to spend on production, plant improve- 
ments, and research and development. 
The advanced level adds decisions related 
to borrowing and repaying capital and pay- 
ing out dividends. Each turn in the game 
simulates 3 months of operations. 

To aid your position as CEO, there are 
three industrywide reports and five corpo- 
rate reports. The former supply informa- 
tion on stock fluctuations, earnings per 
share, and cumulative industry data. The 
confidential corporate reports include area 
sales analysis, the production report, the 
profit and loss report, the sources and uses 
of cash statements, and a balance sheet. 


SIX PLAYERS Up to six compa- 
nies—headed by any combination of hu- 
man or program-driven players-—can 


Froductioan 
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1@% More 
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compete in up to seven geographical areas. 
Each company controls a home area in 
which it is firmly entrenched and has ac- 
cess to acommon market area. Besides the 
advantage of product recognition, in the 
home area you have little or no cost for 
transportation. 

When the computer is one of the play- 
ers, you Can set its company strategy to one 
of three orientations. For example, if your 
normal business is growth oriented, both 
you and your program competitor can gear 
production, R&D, and development for 
long-range growth goals. If you prefer to 
do battle with a marketing-oriented 
competitor, the program can be set to 
model an aggressive, low-profit company 
in search of larger market share. You can 
set the program to mirror a balanced com- 
petitor, one that plays conservatively and 
attempts to follow your lead. You can 
also have Free Enterprise choose its own 
strategy. 

Free Enterprise’s environment editor, 
which is limited to eight variables, appears 
at the beginning of the game. The variables 
that you can change include limits on 
loans, interest rate, general condition of 
the economy, transportation cost, weight 


INDEED 


Total 


14.45 
11.18 
14.46 3,499 


15.67 3, 360 
13.66 3,698 


for next report, 


The business simulation program Free Enterprise, one of the earliest programs of its kind available 
for the PC, is showing its age. This production report is indicative of the quality of the programas a 
whole: informative, but lacking such fundamental niceties as borders and color. 
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New from Peter Norton. 


THE QUICK AND EASY HARD DISK MANAGER. 
LETS YOU TAKE CHARGE OF YOUR COMPUTER. 
Call or write for free brochure. Program available 


direct for $75 from Peter Norton Computing, Inc., 2210 
Wilshire Boulevard, Santa Monica, CA 90403. 213-453-2361. 


‘The Norton Commander 4 trademark of feter Nuraas Computing. Ine €'1986 Feorr Nartso Computing 


TRACK 
TAPE 


Our “TAPE CONNECTION” system Is used by hundreda of companies for mailing 
lists, report filing, check processing, sales analysis, off-line printing, and exchang- 
Ing larga data base files with a mainframe. Our system features: 


© Attach to most IBM PC compatibles 
* Cobol, Fortran, BASIC, and C support 
© 800 NRZI, 1600 PE, and 6250 GCR 
© Transfer rate la 1-4 MByte/Minute 
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© Select specific records to transfer 
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© Hard dlak backup utililty 
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The price for controller card, cable, and 
transfer software is only $795. The op- 
tional tape data reformatting utility ia 
$195. Several model tepe drives are 
available for $2700 to $9200 depending 
on features. 


Since 1982, we have installed thousands 
of diskette and tape conversion systems 
at customer locations sround the worid. 
Cail ua todsy for help In connecting a 
9track tape system to your IBM PC. 


Flagstaff Engineering 


1120 W. Kalbab » Flagstaff, AZ 
86001 * Telephone 602-779-3341 
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of research and development, price sensi- 
tivity, impact of advertising on market 
share, and random economic events. The 
random events, which can be industry- or 
company-specific, simulate such things as 
strikes and natural disasters. 


THE SIGNS OF AGE As a training tool, 
Free Enterprise presents a number of un- 
necessary obstacles. Because the program 
is written in interpretive BASIC, it is in- 
tended for a 64K-byte machine. This 
means it excludes features found in other 
business simulations, features like graph- 
ics and relatively fast processing speed. 
True, there is a graph at the beginning of 
each tum that displays the previous quar- 
ter’s sales, but it presents only a gross ap- 
proximation of the actual situation. Sec- 
ond, while the manual is brief, well 
illustrated, and helpful, it is no substitute 
for on-line, context-sensitive help. And 
while the program is a well-thought-out 
simulation, the 40-column, black-and- 
white screen mode does nothing for its im- 
age. Finally, Free Enterprise is copy pro- 
tected. (A program that requires 
BASIC.COM copy protected? Really, 
now.} 

SRA’s Free Enterprise may have been 
one of the first business simulators to reach 
the market, but it has definitely been left 
behind by the competition. PC: 


Vincent Puglia is a frequent contributor to 
PC Magazine. 


FACT ia 





Free Enterprise 
Science Research 
Assoctales Inc 
155 N. Wacker Dr. 
Chicago, IL 60606-1780 
(312) 984-7000 
List Price: $100 
ae Requires: 64K RAM. 
one ai dnve, DOS 1.x, BASIC; printer rec- 
ommended. 
In Short; SRA’s Free Enterprise may have | 
been one of the first business simulations | 
| available for the PC. but it's definitely show- 
ing tts age, which is a shame, as the basic de- 
sign of the simulation ts very appealing. 
Copy protected. 
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AN OLD RESPECTED NAME. 
ABOLD NEW LOOK. 


Computer Mail Order is one of the oldest computer mail order companies 
in the country. We've succeeded where others have failed, because year 
after year, delivered to you the most product performance for your 

dollar and given you the attentive service you desire and deserve. 
This month we launch a new look. We hope you'll find it as bring on your eyes 
as Computer Mail Order has been o wot per! pocke 
We also hope you'll do us the honor of calling us C- M-0. 


IMIG 


FINE PRODUCTS. 

When you call CMO toll-free, you order from a selection of the finest 
computer hardware, software and peripherals available. More than 5000 
items from the best sources in the business (including PC-TOO; 
the tailor-made clone, direct from CMO!). 


FINE PRICES. 


Call us. Compare us. Talk to us. We won't hang up. We like talking price 
as much as we like talking computers. 


FINE SERVICE. 


We know computers. And we back that product knowledge with 
our best warranty package ever. And we deliver with next-day shipping 
on our entire inventory. At CMO, we’re committed to keeping 
you up, running and satisfied. 


ed th 


We're CMO. No hot air. No come-ons. No hang-ups. And no fine print. 
Turn the page. Explore CMO. 
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Star Micronics Multidisplay Cardo... 179.00 ; 
NX-10 Dot Matix... ccc Polarold Pallette w/Americare 
SR-15 Dot Matrix........... ce Computer Image Recorder....... 1399.00 | 
Toshiba Quadram | CM Only! 
P3921, 524 RIN cccsccecce secs 479.00 Quad EGA Graphics Adapter....369.00 Toshiba 
P351 24 Pin i Expanded Quadboard............... 149.00 1100 + 
Silver Quadboard...........0.s:00000-239.00 

DISKETTES. STB | Lap-top 
Maxell | EGA Plus wiDr. Halo... 319.00 | Computer 
MD-2 DS/DD 5%........... cose t2.99 | Video-7 | CM Only! 
MD-2HD Hi Density 5¥%.............. 24.99 ae ae sesseseane 339.00 . y 
Sony i 
MD2D DS/DD 5Y4......cssccssccseessees 11.99 | Color Card wiparallel............00.. 89.99 \eanen 
MO2HD Hi Density 5%...... 24: Monochrome Card +.+99.99 a p 
MFD-2DD DS/DD | 3% 5 pak......... 9.99 576-Memory Car se eeeevcesav ene se ogee aser rinter 
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| Fast Back 


$89 






*139 
$359 


$379 





When you want to talk computers. 
When you want to talk price. 


Call toll-free: 1800 233-8950. 





Outside the U.S.A. 717 327-9575 Telex 5106017898 
CMO. 477 East Third Street, Dept. 8110, Williamsport, PA 17701 
All major credit cards accepted 
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CMO. Doing business-to-b 


Person to person. 


Not too long ago, | got a call 
from a new customer with an 
unexpected problem—we had 
delivered his order too quickly. 
He had placed a COD order 
with one of our saies consult- 
ants on the 14th. It went through 
our system and was shipped 
the 15th. When the shipment 
arrived, the customer called. 
He said he hadn't expected it 
so soon and hadn't had time 
to arrange for payment. 

it turned out the customer 
had worked as a sales rep for 
a competitor of ours. He said it 
takes them 3 or 4 weeks to 
complete most orders. Con- 
sequently, he didn't think there 
was any hurry to get a check 
ready for the CMO order. 

“They must have a lot of can- 
celled orders,’ | said. 

He said yes, that in a typical 
month they only ship 40% of 
what's ordered. 

That surprised me. | toid him 
we ship 90% of our orders the 
next day. And we have very 
few cancellations. 

Well, everything worked out. 
| apologized for our prompt- 
ness. He laughed and said 
he'd be ready for us the next 
time he ordered. 

And we'll be ready for him. 

CMO is committed to its cus- 
tomers. We operate an IBM 
System 38 with state-of-the-art 
software to help expedite the 
tens of thousands of orders 
we receive. Thanks to this sys- 
tem CMO ts able to provide cus- 
tomers with up-to-the-minute 
information about their orders. 


APs 


jb-Uf 


Thomas A. Penfield 
Sales Manager, CMO 











SOFTWARE. 
Ansa 
Paradox.. .. $499.00 
Ashton-Tate 
d-Base Iil+ es 429.00 
Framework Il... .429.00 
Borland 
Reflex... fa Gapuitss tacos ane eam wetted 59.99 
Lightening/Word. Wizard... 99.99 
Central Point Software 
Gopy IRGC...) et beet enie:iuctis cscs: 24.99 
5th Generation 
Fastback... ee see special 
IMS! 
Mouse wiDr. Hallo..................0. 119.00 
1US-Sorcim 
General Ledger................6005 299.00 
SuperCalc Ill 329. 
Super Project Plus..............0.... 299.00 
Lifetree 
Volkswriter Ill 
Lotus 
MECRUS E19 203). ecco eereeree reas 329.00 
SVMDHONY ss sxctcranasserescrrsserceee 449.00 
MECA 
Managing Your Money.............. 119.00 
MicroPro 
Wordstar 2000 +o... cece 299.00 
Wordstar Professional w/GL Demo189.00 | 
Microrim 
FiBasez5000 | eoiecs:.sssscesctssncoeses 
Micro Soft 
Micro Soft Wom... cece 


Micro Soft Mouse/Serial.. sae 
Micro Soft Mouse/Bus............... 
Microstuf 


Crosstalk XVI... eee reece 89.99 
Multimate 

Multimate 3.3.0.0... ee 229.00 
Multimate Advantage................. 289.00 
Norton Software 

Norton Utilities... 57.99 
PFS 

Pirst! Choice cscs ctiesssecscsse seas 


Professional Write.. 
Professional File...................0.... 
Satellite Systems 


Word Perfect 4.1........0.00000.000.. 219.00 
The Software Group 
[Sis i ee sn 369.00 











MONITOR 





Amdek 
Color 600 RGB, IBM CGA...... 
Color 722 RGB, CGA/EGA 
Color 730 RGB Analog 


. $399.00 





Magnavox 

8CM515 RGB Monitor 890.......... 289.00 
7BM623 PC Monitor 80.............. 99.99 
NEC 


JC-1401P3A Multi-Sync 
JB-1280 TTL Green.. 
JB-1285 TTL Amber. 
Princeton Graphics 
MAX-12 Amber... oo... eee 
HX-12 16 Color.. 
HX12e 64 Color..... 
SR-12e Super Hi-Res 
SR-12e RGB Analog.... 
Taxan 

640 RGB Hi-Res...................006 










Anchor 
Expressi 1200 Half Card.......... $149.00 
Everex 
Evercom 920 1200 Baud........... 139.00 
Hayes 


Smartmodem 1200B. 
Smartmodem 2400.... 
Smartmodem 2400B. 
Practical Peripherals 
Practical Modem 1200SA... . 





cms 

Drive Plus 20 MB Card 
T-120 20 MB Tape-Backup........ 469.00 
T-160 60 MB Tape-Backup........ 699.00 
lomega 

A210H 10+10 Bemoulli Box...1899.00 
A220H 20+20 Bemoulli Box...2499.00 
Mountain 
Drive Card-20 
Drive Card-30.... 

Priam 

innerspace ID-6GOAT................. 1349.00 
Seagate 

ST-4026 20 MB Hard Drive.......689.00 
ST-4038 30 MB Hard Drive....... 739.00 

















Presenting PC TOO* Only from CMO. 

When you think of tailor-made, you think expensive, right? Think again. 

Now CMO can offer you a 20 Mb PC-compatible—one we assemble in our Pennsylvania 
lab just for you. To your specifications. With the attention to quality and performance you've 
come to expect from CMO. All for just $999. 

Every tailor-made clone we make is backed with a full 90-day warranty on labor and 
parts, a 30 day money back guarantee and easy access to CMO technical support after the 
sale—the kind that keeps you up, running and satisfied. 

For $999, you get: A 20 Mb, PC-XT compatible that runs thousands of programs, 
including Lotus 1-2-3" A4.77 Mh chip speed An XT chassis with 256K (expandable to 
640K) A 20 Mb hard drive & A 360K floppy drive 8 A floppy disk and hard drive controller 

A 150 watt power supply (not just 130) Ii Open architecture with 8 expansion slots (not 
just 7) @ And an 84-key, XT-style keyboard. 

Need more power and more flexibility? Call us. Let’s talk about your tailor-made 
PC TOO. 

Your options are unlimited. 


CMO. Policies and particulars. 

Next day shipping on all in-stock items. ® Free technical support from our own factory-trained staff. ¢ Toll-free order inquiry. 
e No surcharge on VISA or MasterCard orders. # Credit cards will not be charged until the order is shipped. ¢ No limit and no 
deposit on COD orders. ¢ No sales tax on orders shipped outside PA. ¢ No waiting period for cashier's checks. 

SHIPPING. Add 3% (minimum $7.00) shipping and handling on alt orders. e Larger shipments may require additional charges. 
e Returned items may be subject to a restocking fee. ¢ All items subject to availability and price changes. 

EDUCATIONAL INSTITUTIONS: 1 800 221-4283 

[e 


When you want to talk computers. 
When you want to talk price. 
Call toll-free: 1800 233-8950. 


Outside the U.S.A. 717 327-9575 Telex 5106017898 
CMO. 477 East Third Street, Dept. B110, Williamsport, PA 17701 
All major credit cards accepted 








® LANGUAGES & WILLIAM G. WONG 


ROLOG 


rtificial in- 
telligence is a term that conjures up visions 
of the HAL-9000 and robots that walk and 
talk, but the subject is actually more down- 
to-earth than that. Recently, AI research 
has begun moving into the mainstream 
computer environment. One of the Al pro- 
gramming tools, PROLOG, exists in a 
number of forms on the ever-popular per- 
sonal computer. 

PROLOG is not just for Al-related 
work, It provides a powerful method for 
relating data, which makes it a suitable en- 
vironment for simple and complex data- 
base work. PROLOG is easy to learn and a 
good general-purpose programming lan- 
guage for many applications. 

Prices for PROLOG systems range 
from $95 to $895. Some are interpreters 


A Language for 


ARTIFICIAL 
INTELLIGENCE 


PROLOG displays its value as a programming language in both 
the arcane sphere of artificial intelligence and the workaday 
world of database applications. 
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& PROLOG 


only, and others are compilers; some use a | 
combination. Seven PROLOG systems 
are compared here. Those priced under 
$100 are appropriate for learning tools and 
are sufficient for small development pro- 
jects. The more-expensive products. pro- 
vide support for virtual memory and more- 
advanced features. 

Each implementation reviewed here 
has some unique features. For example, | 
Programming Logic Systems’ micro- | 
PROLOG uses a LISP-like syntax and a 
number of different user-interface front- 
ends. One, called SIMPLE, presents an 
English-like interface with rules like this: 


X ds_the_parent_of ¥ if X ia_the_mother_of ¥ 
or X ds_the_father_of ¥. 





Automatic Design Associates’ A.D.A. 
PROLOG comes in a number of different 
forms, from a public-domain version to a 
highly extended virtual memory version. 
Its major failing is the documentation. The 
lack of a compiler makes it inappropriate 
for distribution of applications. 

Arity/PROLOG from Arity Corp. is the 
best all-around PROLOG implementa- 
tion. Its documentation is one of the best, 
and it includes extensions such as B-tree 
support. The compiled code is faster than 
interpreted code and can be integrated with 
the interpreter. 

Micro-PROLOG has the most versatile 
interface and is designed as a teaching 
tool. It succeeds admirably. It currently 
does not include a compiler, and its lack of 
virtual memory supports is limiting for 
production applications. 

MPROLOG from Logicware is almost 
on par with Arity/PROLOG, but it lacks 
specific support for the PC. The documen- 
tation is complete but rather cumbersome. 
Its consolidator works like a compiler and 
achieves the same results in terms of speed 
and security. 

PROLOG II from Expert Systems In- 
ternational is the only copy-protected im- 
plementation. It does have a compiler and 
a C-style ‘‘lint’’ checker. It supports the 
PC well and provides good production ap- 
plications support. 

Solution Systems’ PROLOG-86 Plus is 
a well-implemented but limited system. It 
works as a teaching tool, but its lack of a 
compiler and virtual memory support is a 
problem for major applications. 








PC 





PROLOG: HOW AND WHY 


This Al logic programming language features pattern 
matching, backtracking, and a database. 


nterest in artificial intelligence has also sparked an interest in Al languages. Major 

AI languages include LISP, Smalltalk, POP-2, and PROLOG. PROLOG is the 
language chosen for the Japanese Sth Generation development. 

What qualifies PROLOG for this role? What makes PROLOG unique? How does 
PROLOG work, and what can it do for you? PROLOG is a logic programming lan- 
guage whose major features are pattern matching, backtracking, and a database. It can 
also serve as a general database. 

In its simplest form, PROLOG can be viewed as a database of cards, each with a 
type and some associated fields such as 


Business card: 

Robert Rabbit, The Turtle Co. 
Susan Samson, Itty Bitty Machines 
Harry Hare, The Turtle Co. 

John Johnson, XYZ Inc. 


Business location: 

XYZ Inc., New York 

Itty Bitty Machines, Florida 
The Turtle Co., California 


This information can be translated into what is called a PROLOG clause as in 


card("Robert Rabbit", "The Turtle Co."} 
card("Susan Samson", "Itty Bitty Machines") 
card("Harry Hare”, "The Turtle Co.") 
card("John Johnson", "XYZ Inc."} 


location("XYZ Inc.", "New York") 
location("Itty Bitty Machines", "Florida") 
location("The Turtle Co.", "California") 


The first item, card or location, is called a functor, and the items within the paren- 
theses are called arguments. PROLOG can be used to search for a specific occurrence 
of an item in the database or multiple items. A specific item can be found using a pat- 
tern of the form: card (‘‘Robert Rabbit’’, ‘“The Turtle Co.’’). Cards for people work- 
ing for ‘“The Turtle Company’’ can be found using a PROLOG variable that uses a 
pattern like: card (Person, ‘“The Turtle Co.”’). 

PROLOG will first find ‘‘Person”’ to be ‘‘Robert Rabbit’’ and leave a backtracking 
marker in the database. Backtracking is invoked when another alternative is needed. 
In this case, the next Person found will be ‘‘Harry Hare,”’ and the backtracking mark- 
er will be moved to this position in the database. A third Person will not be found be- 
cause none exists in the database after “Harry Hare.” 


PATTERN-MATCHING RULES |= The backtracking markers are not part of the data- 
base and many markers may be used when searching the database. The backtracking 
procedure and pattern matching are performed automatically by PROLOG. The pat- 
tern matching occurs using variables and constants and uses the following rules: 
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@ Aconstant matches the same constant. 

@ A variable matches any constant, in which case the variable looks like a con- 
stant. 

@ A variable matches a variable, in which case they look like the same variable. 


Backtracking undoes any variable pattem matching that occurs during a search. 
Person matches two constants but only one at a time. Patterns and backtracking can be 
more complex because the arguments can be a PROLOG clause, as well as a variable 
or constant. This allows search patterns such as 


person (name (First_name, Last—name) 
, address (Street, City, State, ZIP_code} 
, Occupation 


) 


Although a database of facts and a search facility like this are very useful, PRO- 
LOG is actually much more powerful. It’s a complete programming language that 
uses the same syntax for both programs and data. A PROLOG program resides in the 
PROLOG database and is a collection of rules called ‘‘Hom clauses. ”’ 

The syntax for a Horn clause differs depending upon the PROLOG implementa- 
tion. Two common forms are 


istrue :- factl, fact2 ; fact3. 
is_true if factl and fact2 or fact3. 


The first version uses the original PROLOG syntax, while the second replaces the 
special items with their English meanings. Some systems actually support a number 
of different views. Such a clause in the database means that: is_true is implied by the 
database if fact| and fact2 are found by searching the database or, if this fails, fact3 is 
found. The search for additional facts is performed when trying to see if is_true is in 
the database. Rules do not necessarily mean the information is in the database but rath- 
er how the information can be obtained. 

The logical connectives, (and and or) provide a way to describe relationships be- 
tween facts and also allow searches within the database to become quite complex. In 
fact, PROLOG implementations normally provide a large number of built-in clauses 
that perform operations from searching the database to displaying text. Rules and facts 
can be intermixed in the database. 


LIST OF FACTS PROLOGusses the list of facts to determine if a rule provides a fact 
based upon other facts within the database. This search is recursive and the same rule 
may be used a number of times to find a solution. PROLOG scans the list of facts from 
left to right and searches the database for a match. Backtracking occurs when an item 
cannot be found. PROLOG then tries to find another occurrence of the previous fact 
before continuing on. 

The view of PROLOG presented thus far is called the *‘declarative’’ view of pro- 
gramming. The alternate view is called the ‘‘imperative’’ view, which takes into ac- 
count how PROLOG searches the database. The PROLOG database is ordered, and 
search and backtracking is performed in a depth-first manner, starting from the first 
item in the database and proceeding to the last. A search fails to find a result if it makes 
it to the end of the database. 

PROLOG implementations normally group facts and rules by the functor and in- 
dex the database when performing a search to speed up the search process. The order 
of items in the database is therefore critical to how items are found in a search. In fact, 
a function in a conventional language can be viewed as a collection of PROLOG items 





with the same functor. For example: 





} 
| 


j 









Turbo PROLOG from Borland Intema- 
tional is fast but limiting. It is similar to 
other PROLOG implementations in terms 
of ideas, but its Pascal-like syntax and re- 
strictions make it seem as if it has a dialect 
of its own. It is acompiler-only system that 
can generate small- to medium-size appli- 
cations but is not appropriate for large ap- 
plications. It also lacks some of PRO- 
LOG’s more general support. Its support 
of the PC is very good, though. 

Overall, the quality of the products is 
good. Choosing the right system will in- 
volve considerations such as the size of the 
database, whether graphics or sound is 
necessary, and whether you need stand- 
alone, compiled applications as the final 
Tesult. 























PROLOG -86 Plus 
PROLOG-86 Plus is a fast, low-cost PRO- 
LOG interpreter. It offers window sup- 
port, though it does not extend to the user 
interface. The system lacks a compiler and 
does not provide virtual memory support, 
which can be a drawback for large applica- 
tions. 

The documentation is decent, even 
though the index covers only the built-in 
functions. The package does not have an 
on-line tutorial. Installation is quick and 
does not require any sort of installation 













program. 

PROLOG-86 Plus supports both mod- 
ules and Definite Clause Grammar, al- 
though the latter is provided by a loadable 
module. Sequential and random file access 
is supported but only in text form. There is 
no interface to other languages, but most 
DOS functions are available directly, in- 




























pt 
Wg FACT FILE 


- 
PROLOG-36 Plus | 
Solution Systems } 
335 Washington St 
Norwell, MA 02061 | 
(617) 659-1571 

List Price $95 

i Requires: 256K RAM, 
SSSR one disk drive. DOS 2.0 | 
of later. ] 
CIRCLE 632 ON READER SERVICE CARD 
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a PROLOG 


(PROLOG: HOW AND WHY" continued) 
parent (Parent, Person) if mother (Parent, Person). 
parent (Parent, Person) if father (Parent, Person). 


ancestor (Ancestor, Person) if parent (Ancestor, Person). 
ancestor (Ancestor, Person) if parent (Parent, Person). 
and ancestor (Ancestor, Parent). 


The two functions are ‘“‘parent’’ and “‘ancestor.’’ The ordering for ancestor is im- 
portant because the first clause specifies that the parent is to be found first, and then 
ancestors of parents. These functions allow all combinations in the database to be lo- 
cated. The PROLOG variables are used as a communications mechanism between 
searches. For example, the database would probably include a collection of facts 
about mothers and fathers. The search for ancestors would start with the two ancestor 
arguments as some combination of constants and variables like ancestor (X, john) 
where we are looking for an ancestor of john. The search for a parent is now a search 
for the mother or father of john. This excludes a number of combinations. The vari- 
able Person is used to connect this relationship between database searches. 

Control over the search mechanism is provided by the PROLOG cut operation. 
This is normally indicated by an exclamation point as in: 


!- factl, fact2, ! , facts. 


The cut allows backtracking to occur when searching for occurrences of fact] but 
prevents backtracking if fact! and fact2 are found. The rule will be true if there is at 


rule 


fact3. There may be more occurrences of fact] and fact2, but PROLOG will not 
search for them because of the cut operation. PROLOG will also not search for an ad- 
ditional rule because of the cut. 

MPROLOG has two additional versions of the cut operation that prevent back- 


marker in the search. Arity/PROLOG has an additional control structure called a snip, 
which is designated by a pair of curly brackets as in {factl , fact2}. Backtracking with- 
in a snip causes the search to continue from the item prior to the snip. 

The combination of variables, control structures, backtracking, and pattem match- 
ing provides PROLOG with its power. PROLOG has more advantages and features, 
but this overview should give a glimpse of what can be done with PROLOG and why 
it is so different from other programming languages. —William G. Wong 








least one combination of fact] and fact2 found along with one or more occurrences of | 


tracking within an or alternative and one that forces backtracking from a previous | 





cluding time and date information. Infix 
Operators are supported with user-speci- 
fied precedence up to 1,200. 

Debugging programs in PROLOG-86 
Plus can be difficult because of the limited 
support. A trace option is provided, but it 
docs not give a breakpoint of single-step 
operations. Error handling is also limited. 

PROLOG-86 Plus supports the use of 
an external text editor. It uses a number of 
commands to pass the name of a file to an 
editor. These include such options as load- 
ing a file when the editor returns and re- 
calling the editor with the same file if a 
load error occurs. In order to use the editor 
of your choice, you must have sufficient 
memory for both programs. 


The user interface presents the PRO- 
LOG question prompt (?-), and interaction 
with the text editor is the other primary in- 
terface. It’s helpful to keep the editor on a 
RAMdisk, preferably an EMS RAM, as 
other versions use even more memory. 

PROLOG-86 Plus is the fastest inter- 
preter of all those reviewed here, though it 
falls short when compared with the com- 
pilers. Its lack of virtual memory support is 
one reason for its speed. PROLOG-86 





micro-PROLOG al 
Programming Logic 
Systems Inc. 

31 Crescent Dr. 

Milford, CT 06460 


ie 

ru (a Cia Ui os igh BE 
(203) 877-7988 

List Price: $245 


ia 
Requires: 256K RAM, 


one disk dnve, DOS 2.0.or later. 
| CIRCLE 634 ON READER SERVICE CARD 


about PROLOG and building small appli- 
cations. 


micro-PROLOG 

The oldest commercial PROLOG, micro- 
PROLOG for microcomputers has its roots 
in CP/M and has grown through MS-DOS 
to super minicomputers. The low-end MS- 
DOS version is $99, while the Professional 
is $245. The latter adds windowing, full 
DOS support, and use of all available 
memory. The Professional is also faster 
and has packaged run-time version for 
standalone applications. Both products op- 
tionally support APES (Augmented PRO- 
LOG for Expert Systems). 

The documentation includes the user 
guide along with the book Micro-PRO- 
LOG: Programming in Logic (Prentice- 
Hall, 1984). The latter is an excellent in- 
troduction to PROLOG using the micro- 
PROLOG syntax similar to LISP, another 
AI programming language. The user guide 
is well organized with an index and appen- 
dices that cover the more esoteric details 
like the assembly language interface. In- 
stallation is easy, and the system is not 
copy protected. 

The base micro-PROLOG syntax is 
LISP-like, which is unique to micro-PRO- 
LOG. This difference is not a problem for 
those unaccustomed to micro-PROLOG 
because the system comes with three addi- 
tional user interfaces, including a syntax 
that matches the more conventional PRO- 


Plus is an appropriate tool for leaming | LOG syntax. Figure | is an example of 


———— 
((is_ancestor X ¥) (is_father Z Y) (is_ancestor X %)) 
is_ancestor( X, Y ) :~ is_father( 2, Y ), is_ancestor( X, % ). 
X is_ancestor Y if Z is_father Y¥ and X is_ancestor 2. 





Figure 1: An example of some of the formats available from micro-PROLOG. 
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USE THE BRAINS YOUR IBM 
WASN'T BORN WITH. 


Right at your fingertips 
in CompuServe’s IBM’ 
Forums. 


In the IBM New Users Forum you'll 
swap ideas with other new PC users, learn 
to use Forum features, and pose even 
basic questions to PC experts. 

Our IBM Junior Forum gives PCjr° 
users a reliable source for tips on software, 
hardware, telecommunications, games 
and other interests. 

In the [BM Software Forum you'll 
trade tips with other IBM PC and AT users 
on utility software, word processing, DOS 
and other operating systems. 

Visit the IBM Communications Forum 
for advice on the features and compatibil- 
ity of communications software and 
hardware, PC Bulletin Boards, micro- 
mainframe interfaces and more. 

The IBM Hardware Forum addresses 
hardware topics of all types, plus product 
updates and announcements. 


Easy access to free software, 
including FREE uploads. 

© Download first-rate, non-commercial user- 
supported software and utility programs. 

@ Upload your own programs free of connect 
time charges. 

® Take advantage of CompuServe’s 
inexpensive weeknight and weekend rates 
(when forums are most active, and standard 
ontine charges are just [0¢ per minute). 

© Go online in most major metropolitan 
areas with a local phone call. 

e And receive a $25.00 Introductory Usage 
Credit with purchase of your CompuServe 
Subscription Kit. 


information you simply can’t find 
else. 


Use the Forum Message Board to send 
and receive electronic messages, and pose 
specific questions to other IBM and com- 
patible owners. 

Join ongoing, real-time discussions in a 
Forum Conference. 

Search our unparalleled Forum Daia 
Libraries for free software, user tips, tran- 
scripts of online conferences and more. 

CIRCLE 226 ON READER SERVICE CARD 


Esl. other useful services like: 

Computer Magazines—electronic 
editions, for your reading pleasure. Including 
Dr. Dobb's Journal and Computer Language. 
* Other CompuServe Forums—supporting 
LOTUS products like Symphony™ and 
1-2-3™ Borland International? Ashton-Tate® 
Digital Research? MicroPro? Microsoft? 
Software Publishing® and others. 


All you need is your IBM or IBM- 
compatible computer and a modem 
...or almost any other computer. 

To buy your Subscription Kit, see your 
nearest computer dealer. Suggested retail 
price is $39.95. To receive our free bro- 
chure, or to order direct, call 800-848-8199 
(in Ohio, call 614-457-0802). If you're al- 
ready a CompuServe subscriber, type GO 
IBMNET (the IBM Users Network) at any 
! prompt to see what you've been missing. 


CompuServe: 


Information Services, PO. Box 20212 
$000 Arlington Canire Bivd., Columbus. Ohio 43220 


800-848-8199 
In Ohio, Call 614-457-0802 
An H&R Block Company 





GALAXY TAPE 
BACKUP SYSTEM 


The only one to keep! 


Ifyou want to keep your data safe there's only one way to do 
it—GENOA's way. Because when data’s gone, it's gone! Ask 
Jim Seymour of PC Week, he says, “Genoa's new GALAXY 
tape backup system... Are the fastest, slickest tape 
backup units, I've seen.... Speed and convenience are 
second only to producing reliable restorable backups... 
on my PC with a conventional built-in hard disk, GALAXY 
backups saved my bacon.”* 

Or, ask PC Magazine, “The Genoa GALAXY works superbly, 
even when you kick it in the teeth, I would buy this unit 
...andI would brag about its operation."** 
The GALAXY, another innovative product 
from Genoa, the bold new leader of the PC 


Generation. Genoa 


































*Jim Seymour, PC Week 


May 13, 1986 
“Foun ae ag can Sen oor 
ruary Il, enoa Systems Corporation 
73 East Trimble Rd. 


San Jose. CA 95131 
(408) 945-9720 
FAX (408) 434-0997 


Sales offices in California, 
Texas, Georgia, & New York 


Key Distributors in Europe 
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some of the formats available from micro- 
PROLOG: Micro-PROLOG uses a differ- 
ent internal form for numbers. Integers are 
up to eight decimal digits, while floating- 
point numbers have the same number of 
significant digits along with an 8-bit expo- 
nent. Time and date support is provided 
along with Definite Clause Grammar. 
Window support is available only in the 
Professional version. String manipulation 
is slow and costly because symbols must 
be converted to a list of characters, and 
lists use more memory. 

Micro-PROLOG now uses all available 
memory but does not support a virtual 
memory scheme. Modules are supported, 
including import and export facilities. Tail 
recursion optimization is supported along 
with success popping. No compiler is 
available for the DOS version, but assem- 
bly language modules can be included by 
relinking the entire system. File access is 
random or sequential, and micro-PRO- 
LOG-specific binary files are supported. 
The latter provide a faster way to read or 
write database information but do not give 
access to binary files written by conven- 
tional languages. 


A MENUED USER INTERFACE The | 
user interface incorporates pull-down 
menus and a resident screen-oriented edi- | 
tor, which can be invoked under program | 
control. The window and menu functions 
are also directly available. The source is 
provided for much of micro-PROLOG, in- 
cluding the various user interface models. 
The APES product requires a copy of 
micro-PROLOG to operate. It provides a 
window-based system for building expert 
systems by augmenting micro-PROLOG. 
APES can produce prompts and explana- 
tions based upon information in the data- | 
base for user interaction, but explicit de- | 
scriptions may have to be added in some | 
instances to augment the machine-generat- | 
ed English text. 
Micro-PROLOG is a good interactive | 
learning environment. The user interface | 
is a definite plus, and a programmer has 
full access to these functions. Its limited 
string and numeric capabilities and the 
lack of virtual memory support make mi- 
eno-PROLOG appoopriate for srall devel- 
opment projects only. For examples of 





| how to extend the PROLOG user inter- 


face, it is ideal. 


Turbo PROLOG 

Turbo PROLOG, the latest microcomput- 
er PROLOG implementation, is the Pascal 
of PROLOGs. As a compiler, what it 
does, it does well, and what it doesn’t do is 
really no problem. While Turbo PROLOG 
is the only microcomputer-based PRO- 
LOG system that does not come with an in- 
terpreter, the compiler is so fast that this 
limitation is inconsequential. 

The Turbo PROLOG documentation 
consists of a single book, which serves as 
both a tutorial and a reference guide. The 
information is well presented, and al- 
though the package offers no on-line tuto- 
rial, the examples in the documentation are 
also supplied on disk. Note, however, that 
the documentation is not suitable for leam- 
ing about PROLOG in general because of 
the differences between Turbo PROLOG 
and other versions. 

Installation of Turbo PROLOG is just a 
matter of copying files to the work area and 
running the INSTALL program. Options 
and menu colors can be changed from 
within Turbo PROLOG. 

Turbo PROLOG is a fast implementa- 
tion and generates good compiled code as 
a result of some of the trade-offs made in 


its design. The first major difference be- | 


tween Turbo PROLOG and its competi- 
tion is the required use of Pascal-like type 
definitions for parameters. This has the ad- 
vantage of catching various errors at com- 


pile time and also allows the compiler to | 


generate more efficient code. The draw- 
back is that describing generalized proce- 


dures can be extremely tedious. For exam- | 
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Turbo PROLOG 








Borland International 
; 4585 Scotts Valley Dr. 
| oe Scotts Valley, CA 95066 
List Price: $99.95 
Requires: 384K RAM. 
two disk drives (hard disk 
1s recommended, 
| Sate DOS 2.0 of later. 
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ple, computing the length of a list requires 
either a definition for a list of each type or 


| generalizing a list so the elements can be of 


any structure. Other PROLOG implemen- 
tations do not have this restriction. In gen- 
eral, Turbo PROLOG works well for spe- 
cific definitions but can be difficult to use 
when defining generalized operations. 

The second difference is the separation 
of the PROLOG database into database 
and clause sections. The database section 
may contain no more than a clause with a 
head, such as 


isa(polly, bird) 


while the clause section may have an op- 
tion body, such as 


isa(X,bird) :s- has(X,feathers). 


Items can be added and removed from 
the database but not from the clause sec- 
tion. Although many useful programs can 
be written within these restrictions, many 
more applications cannot. Most PROLOG 
implementations use a consolidated data- 
base, which allows any type of PROLOG 
clause to be added or deleted, with the pos- 
sible exception of deleting a compiled 
Clause. 

The third difference is that Turbo PRO- 
LOG differentiates between primitive data 
types and clauses, while most PROLOG 
implementations do not. This can be a 
problem when existing applications are 
moved to Turbo PROLOG. 

The fourth difference is Turbo PRO- 
LOG’s requirement that all clauses with 
the same functor have the same number of 
arguments. Other PROLOGs allow 
Clauses with the same functor, but with a 
different number of arguments, to coexist. 
Turbo PROLOG can handle this by explic- 
itly naming each version, like name] and 
name2, or using lists. This difference is 
also a concern when you’re moving exist- 
ing applications to Turbo PROLOG. 


NO CALL OPERATION The other ma- 
jor difference is that Turbo PROLOG does 
not let variables appear in the list of 
clauses. This is known as the call operation 
in some PROLOGs. The call operation al- 
lows arbitrary search operations within the 
idataibase 60 be chosen wien the pnogyrai 

runs. 
Turbo PROLOG does support sequen- 
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Benchmark Tests: 
PROLOG Systems 


PC 


MAGAZINE 





The PROLOG benchmark tests 
were run on an 8-MHz JBM PC 
AT. Since PROLOG does not 
support true iterative defini- 
tions, the tests were developed 
using tail-recursive definitions. 
Optimization of tail-recursion is 
a feature that allowed the tests 
to be run in an iterative fashion. 
Some products did not imple- 
ment this feature and as a result 
tan out of stack space. We ob- 
tained the times for these prod- 
ucts by running tests using 
smaller values and appropri- 
ately scaling the results. The 
three-dimensional bar chart 
shows the results of the perfor- 
mance tests normalized toa 
scale of 100, where 100 equals 
the slowest time in each 
category. 








The List benchmark test creates a list ot 5,000 symbols, 
Performance Database ed which is then appended to a null list, creating a copy. 
aes " The Database benchmark test consists ot two tunctions. 
(given in seconds*) The Assert tunctton adds 1,000 simple facts with two 






parameters to a memory-resident database. The parame- 
2 i ters are either integers or symbols. The test then searches 
= = the database tor the added tacts, using taliure and back- 

17.97 20.11 0.82 4954 ¢ 10.5 $15.65 tracking tnstead ot recursion. 


The Numeric benchmark test performs each ot the tour 
basic arithmetic functions 5,000 times. The arithmetic 
——— tuncttons also control the number of repetitions. 


34.35 $ 113 The File benchmark test also consists of two tunctions. 

- The first writes a single eight-character symbol 5,000 
times, one symbol per line. This file is written to an empty 
2-megabyte EMS-based RAMdisk. The tile thus created is 
then read using the PROLOG Read tunction until the end 
ot the file ts reached. 


ROA. —— 














"Some products geve times eccurete to the nearest second, while others were accurate to 01 second When spplicable, times ere given in decimatseconds {Rules were not added In the Ostabass Teste 
because Turbo PROLOG does not support such an option Corresponding timss from ths other products for the addition of rules were the same as those for simple facts indicates time obtained by 
performing ths teet using fewer iteretions end multiplying by the eppropriete factor §Test would not run 
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Smartvotes \ ets you 
on the screen. It's 


[1] hard to imagine paperwork without 
Post-it™ Notes. More than $200 million worth 
were sold last year. Now there's a great new 
memory-resident program that lets you attach 
Notes to computerwork. 

Introducing SmartNotes™, the PC desk 
accessory that gives you an inexhaustible supply 
of bright little notes with special “electronic 
glue” on their back. 

Stick them to data base records, spread- 
sheet cells, DOS file directories, program listings, 
project management charts, and any phrase or 
passage in your word processor. Add comments, 
Tecord assumptions and provide supporting in- 
formation. Nothing slips through the cracks! 
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VT eS Ses Record DATA BASE Add notes to customer records, 


comments und assui ions. great for t 2-3," 
= VisiCalc ™ and seports and more 


eying 0 


wu atta ach notesto virtually 
jike 3M Post-it Notes tf 


mailing lists, insentory logs, collection 


PC Magazine 





their readers know about il. Reviewers 


“A remarkable and enormously 
useful program. We've added 
it to our short list of indispen- 
sable utilities, #*** rating,’ 
Review Board 
InfoWorld 


“SmartNotes is one of those utilities 

that, like The Norton Utilities, 

ProKey, or Sidekick, finds its way 

onto seriously used personal 

computers.” Richard Aarons 
PC Magazine 


“One of the smartest new PC 
products i've seen this year." 
Stewart Alsop 
PC Letter 
“A stroke of marketing 
Esther 
Release 1.0 


“Brilliant. SmartNotes may well 
be the next Sidekick." 
Bill Machrone 
PC Magazine 


your computer. 


Making notes is easy. Move the cursor 
where you want a note to appear. Touch a key. 
PRESTO! A blank note pops up and you're ready 
to type your message. Come back later and your 
note is still attached. Notes pop-up for reading 
but you can hide them to reveal what's under- 
neath. And your programs and data files are not 
altered in any way. 

SmartNotes is an indispensable companion 
for 1-2-3, Multiplan, SuperCalc, Symphony, 
Word Perfect, WordStar, Writing Assistant, dBASE, 
R:BASE, the PFS Series, Sidekick and most 
popular IBM PC software. $79.95 suggested list 
price. Not copy protected. Available from 


Personics and at dealers nationwide. 
Post-tt is a trademark of 3M 





WHATEVER Sticke oe aan anywhere 
Program listings, DOS file directories 
ident programs libe Nidekich'™ 


PC Magazine doesn't mince words. When 
they discover a greal new product they let 


everywhere are writing about SmartNotes: 


Our trade secret: 
electronic glue 


Weve invented a new kind of electronic glue to bind notes 
to computer documents” The secret of the glue is ultra. 
fast pattern matching. When you make a note, the 
SmartNotes program records the “context” where the 
note was placed. Later, when you invoke SmartNotes, the 
program scans the patterns of words and numbers on the 
screen and compares those patterns to each recorded 
context. When a match is found, a note pops up Instantly. 
“Patent pending 





Don’t confuse SmartNotes with the Sidekick notepad! A 
notepad is nothing more than a simple word processor 
that runs ina pop-up window, It doesn't stick to anything! 
Only SmartNotes gives you an unlimited supply of bright 
litte notes that you can ATTACH to whatever you see on 
the screen It's like 3M Post-it Notes for your computer. 


PARTIAL LIST OF FEATURES 


© Runs on (BM PC, XT. AT * Make, edit, move. hide, view, 


and compatibles with Hist, print and delete notes 
PC-DOS 20 o¢ greater with the touch of a key 
Needs 90K RAM 


* Up to 50 active notes in 
* Floppy, hard disk, color memory at once. unlimited 
& monochrome support notes per document 
*Compalible with Sidekick, © Two note sizes and five note 
Turbo Lightning, Superkey colors. 
and other popular resident —* Extensive context-seasitive 
HELP 


Programs 
© Simple uninstall command 
© Reconfigurable activation keys. 
© Separate attachment mode 

for spreadsheets 


© Mini word processor 
Operates on notes 

«Fully illustrated handbook 
and reference guide 


if you're a {-2-3 user and you own Note-It™, 
| you can upgrade to SmartNotes. Trade in 


| Note-it and save 50% when you order 
SmartNotes from Personics. Call for details. 


esecsecessesssceosss 
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Please send me _ copies of SmartNotes at $79.95 
each plus $3 75 shipping ($12 outside USA and Canada) 
MA residents add $4 00 sales tax. 


Payment: VISA MC AMEX Diners Check 





oi PRONE 


To order mail coupon or cali toil: free 
In MA 800-447-1196 Nationally 


800-445-3311 


PERSONICS CORPORATION 
2352 MAIN STREET 
CONCORD MA O12 
687-897-1575 


plow ese eeweseee ee eseseswssessssesecesssssescessess 
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tial and random file access, as well as DOS 
subdirectory support. The interface with 
modules developed with other assembly 
languages or compilers is well document- 
ed. A virtual memory system is not includ- 
ed and cannot be implemented for the 
clause section, but a sample program is 
supplied for the database section. 

Direct support for PC peripherals is 
built in to Turbo PROLOG, including 
sound and graphics routines. Window sup- 
port is also directly accessible. Turbo 
PROLOG does not allow user-defined in- 
fix notation commonly found in other 
PROLOG implementations, and it does 
not have Definite Clause Grammar sup- 
port built in, but this can be added, provid- 
ed some syntax changes are made. 

The Turbo PROLOG user interface is 
one of the best. Function keys and pull- 
down menus offer access to all aspects of 
the system. The screen presentation uses 
windows for the editor, tracing, results, 
and program output. 

Debugging is quick and simple, since 
the editor is entered and the cursor is 
placed where the error is actually detected. 
The quickness of the compiler makes the 
system almost as fast as an interpreter, 
though creation of a database can be time 
consuming, depending upon its size. 

Turbo PROLOG can save a program in 
source form or as a standalone application. 
Developing applications within a single 
file is very easy, and using multiple files is 
not difficult. Using modules created with 
different languages is more complex, but 
such applications usually warrant the addi- 
tional work. 

Turbo PROLOG’s speed of compila- 
tion and the resulting code are impressive. 
It is faster than any PROLOG intepreter 
and comparable to the Arity/PROLOG 
compiled code. It wins out as the number 
of options is reduced, though it is more 
limited than Arity/PROLOG. 

Turbo PROLOG provides an excellent 
environment for trying out some of PRO- 
LOG’s interesting features such as pattern 
matching and backtracking. The ability to 
create standalone programs is also a plus 
for the proptatn. However, Turbo PRO- 
LOG becomes very difficult to use when 
trying to use some of PROLOG’s more-so- 

| phisticated features or when a large data- 
base is involved. 











s A.D.A. PROLOG is 
an interpreter only and 
can create stand- 

alone applications. 


A.D.A. PROLOG 

A.D.A. PROLOG is similar to Turbo 
PROLOG in that it has taken its own | 
course of evolution. However, A.D.A. 
PROLOG extends PROLOG instead of 
changing its nature. Some of the exten- 
sions are invisible, while others are very 
evident. There are some additions, such as 
arrays, which are new to PROLOG but 
readily available in other programming 
languages. The way these extensions are 
implemented may please some and dis- 
please others. A.D.A. PROLOG comes in 
anumber of flavors, from a public-domain 
version, which can be given away, to a vir- 
tual memory version with all available | 
functions. The former is included with 
each of the subsequent versions. This is 
one way simple programs can be distribut- 
ed at no cost. 

The documentation is barely adequate, 
at best, and lacks an index, which is a sig- 
nificant omission because built-in opera- 
tions are grouped by function instead of in 


! 
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PROLOG, $250; VMI PROLOG, $99.95; 
FS PROLOG, $49.95; ED PROLOG, 

$29.95; PD PROLOG, $9.95 or free with the 
purchase of any other A.D.A. PROLOG 


Requires: PD and ED PROLOG require. 
256K RAM, and all higher levels require 
320K RAM; one disk drive; and DOS 2.0 or 
later. 


(CIRCLE 631 ON READER SERVICE CARD 


















alphabetical order. A.D.A. PROLOG 
should invest in a spelling checker and a 
good word processor. There is a signifi- 
cant addendum with its own table of con- 
tents. It is also a third of the documenta- 
tion. Printed installation and operating 
instructions are missing, but the system is 
not copy protected so copying all files on 
the disk is sufficient for installing it. 

A.D.A. PROLOG has the normal data 
types, including 32-bit integers and dou- 
ble-precision IEEE floating-point num- 
bers. Eight- and 16-bit characters and sin- 
gle-precision floating-point numbers are 
available in a stored format within a new 
PROLOG data type called ‘‘arrays.’’ Mul- 
tidimensional arrays are like arrays that are 
conventional in languages. Arrays are part 
of another item unique to A.D.A. PRO- 
LOG called ‘‘global variables.’ Arrays 
and global variables are manipulated by 
using LISP-like constructs. These addi- 
tions operate with a different flavor from 
conventional PROLOG but should prove 
very useful for many applications. 

Modules are implemented as a flexible 
hierarchical domain structure with import 
and export operations. A.D.A. PROLOG 
also adds the concept of *‘theories,’’ 
which are groups of clauses within the da- 
tabase that can be manipulated as a whole, 
including the deletion of a theory. 

A.D.A. PROLOG is an interpreter only 
and can create standalone applications. It 
does support a form of virtual memory that 
must be explicitly invoked, and this infor- 
mation is read-only. The changes are rela- 
tively minor, such as changing consult to 
consultv. 

A.D.A. PROLOG does not support tail 
recursion optimization but does support 
success popping, although this is normally 
disabled. This feature does provide a pos- 
sible reduction in the amount of stack 
space. 

File access includes random file sup- 
port. Access to the DOS exec is provided, 
and this is also the mechanism used to in- 
voke your favorite text editor. None is 
built into A.D.A. PROLOG. DOS inter- 
rupt support is provided along with direct 
initmoty acttss. Widowing Tor Character 
data is included, but there is no support for 
graphics or sound. Conventional PRO- 
LOG trace and debugging features are 
available. 
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3100 Research Boulevard 
Dayton, Ohio 45420. 
1-800-DICONIX Telex: 288-280 
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The speed of execution depends upon 
whether the virtual memory system is used 
and if the required information is memory 
resident. The system is relatively quick for 
an interpreter but falls short of the PRO- 
LOG compilers available. A.D.A. PRO- 
LOG does have a few quirks, but these do 
not detract from its overall functionality. 

A.D.A. PROLOG lacks only good 
documentation; otherwise it’s a good 
package. The extensions may prove useful 
for some developers, but moving applica- 
tions to other computers could be difficult. 


MPROLOG 

MPROLOG is part of a family of PRO- 
LOG implementations that spans many 
different machines from micros to main- 
frames, which makes it a good choice for 
development of applications to be used on 
other computers. This characteristic 
makes MPROLOG both very complete 
and somewhat deficient in specific support 
of PC hardware. 

MPROLOG’s documentation is ex- 
tremely thorough, though a bit over- 
whelming. It comes in a very large binder 
but would have been much easier to read as 
two or three smaller, separate books in- 
stead. A different manual accompanies the 
separately available tutorial package, 
which is worth the additional cost for those 
just learning PROLOG. The tutorial is 
menu driven but somewhat slow, especial- 
ly on a floppy-disk-based system. The 
menu systems present information within 
windows, but there does not seem to be 
any specific support within the language. 

Installation is a relatively tedious pro- 


ny 
Fs can FILE 


| MPROLOG 
Logiceware Inc. 
7) 5000 Birch St. 
} W. Tower, #3000 
Newport Beach, CA 
92660 


tional inguines) 

List Price. $495 

Requires: 512K RAM. two disk drives (hard 
disk is recommended), DOS 2.! or later. 
CIRCLE 628 ON READER SERVICE CARD. 





cess and should be automated. Creating a 
standalone application is even more time 
consuming, though fortunately the docu- 

| mentation is very clear. 
MPROLOG uses an enhanced form of 
| PROLOG with true module support, in- 
cluding import and export of names and 
operations. This makes it one of the best 
PROLOG implementations for develop- 
ment projects involving a number of pro- 


1. 
MPROLOG excels in database support 
but does not include Arity/PROLOG’s B- 
trees or hash tables. It does include float- 
ing-point calculations and file support, but 
window and sound support are not includ- 
ed. These options could be added by using 
the assembly language or Pascal interface. 
The database is memory resident with 
no inherent virtual memory support. Tail 
recursion optimization is performed, but 
| this can be turned off as necessary. This 
| feature is useful when determining the path 
used to find a solution. An altemative spe- 
cific cut provides a facility similar to the 
Arity/PROLOG “‘snip’’ (see Arity/PRO- 
LOG reveiw for definition). 
MPROLOG supports both infix nota- 
tion with user-defined priorities and Defi- 
nite Clause Grammars. 


SUPERIOR DEBUGGING MPRO- 
LOG’s debugging facilities are powerful, 
though there are a large number of options 
to remember. MPROLOG can also invoke 
the interactive mode while within the de- 
bugger, providing full access to MPRO- 
LOG’s features while debugging. 

MPROLOG provides access to a limit- 
ed line editor, which can be used to modify 
the resident database. It is invoked when 
syntax errors are detected. DOS-style 
function key edit operations are available 
on a per-line basis. 

In general, the user interface is limited. 
It does offer on-line help, but it’s incom- 
plete with respect to the language itself. 
MPROLOG keeps track of changes and 
modules and will not let you exit if changes 
have been made without saving the appro- 
priate moduks. 

Although MPROLOG includes a com- 
piler with some of its mainframe versions, 
fone is provided with the PC version. It 
does, however, allow you to implement a 
Process called ‘‘consolidation’’ to gener- 











=» MPROLOG supports 
infix notation with user- 
defined priorities. 


ate standalone applications or to enhance 
existing versions of the interpreter. The 
process requires two steps: preconsolida- 
tion and consolidation. The former is a 
limited form of compilation and can be 
performed on a per-module basis. A con- 
solidated program still requires the 
MPROLOG interpreter to run, which is 
similar to the run-time support program of 
some BASIC implementations. 

MPROLOG is comparable in speed to 
the Arity/PROLOG interpreter, which 
makes it slower than the Arity/PROLOG 
compiler and Turbo PROLOG. 

Overall, MPROLOG is a good imple- 
mentation of PROLOG. The on-line tuto- 
rial is appropriate for learning the lan- 
guage. Module and database support are 
excellent for large applications, though 
lack of virtual memory support can be lim- 
iting in such cases. Consolidation for 
standalone applications is great, but the ex- 
tra cost and complexity when distributing 
the MPROLOG run-time system may be 
undesirable. 


Arity/PROLOG 

Arity/PROLOG is the heavyweight PRO- 
LOG implementation that comes in many 
forms, ranging from a low-cost ($95) inte- 


(UR 
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Arity/PROLOG 
Arity Corp. 

358 Baker Ave. 
Concord, MA 01742 
(6t7) 371- 243 


preter 
Requires: 512K RAM, one disk drive (hard 
disk drive recommended), DOS 2.0 or later. 
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PC PROLOG Systems: Summary of Features 


Turbo PROLOG = A.0.A. PROLOG micro-PROLOG 
Borland Automata Design Programming 
International Associates Logic Systems 
($99.95) i ($245.00) 


Compiler 

interpreter 

Tail recursion 

optimization 

Language interface 

Definite clause 

grammar 

Debugging Trace Trace and Trace and Trace and 
spypoints poi spypaints modifiable 

Editor i Screen editor User defined Line oriented User detined Screen oriented 

Retain vanable names e e e e (e) e 

Type checking e Oo fe) (e) (e) 


Data Types 

Integer precision 16 bits 24 bits 8 digits 16 bits 24 dits 

Floating point IEEE double- IEEE double- (EEE double- e io) e IEEE double- 
precision, precision precision, 8 digits + 1.06299 precision, 
8087 support 8087 support 8087 support 

Strings 127K bytes 64K bytes 64K bytes 60K bytes 16K bytes 64K bytes 

Oatabase references © fe) Oo (e) (e) e ie) 


Data Operations 
String manipulation 
Time/date 
Trig/exponential 
Bitwise logical 


Database Support 


memory 
PROLOG call (X) 
Clause to list 
Vanable as functor 
Add rules at run-time 
6-tree support 
Hashing support 


COe@e0ee0e 
Ooo0000o0e 
COe0CeCCe 
COe0e@808e 
COe0eeee 
e0cecjeeee 
CCe0O8C8 


Fite Support 


DOS directory support @ 


Device Support 


Windows 
Graphics 
Sound 


Low-Level Support 


Hardwere ports 
Hardware interrupts 
Software interrupts 
DOS interrupts 
Memory pointers 


@—Yes O—No 
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preter-only version to a professional, more 
expensive, interpreter/compiler system. 
Also available are a number of optional 
support modules, including an SQL data- 
base front end, an expert system develop- 
ment tool, a file interchange support, and a 
screen design program. 

The documentation is well written and 
includes an introductory text, a language 
reference manual, and a system reference 
manual. The introduction, which caters to 
novice users, acts as a tutorial, since no on- 
line version is provided. A reference card 
would be a nice addition. 

Installation on a hard disk system with 


















= Although 
Arity/PROLOG is 
very powerful, its user 
interface is somewhat 
hostile for a novice. 














disk-based system is a bit more difficult to 
install, but it needs to be done only once. 









ENHANCEMENTS §Arity/PROLOG 
supports a PROLOG implementation that 
is a superset of the one described in Pro- 
gramming in PROLOG, by Clocksin and 
Mellish (Springer-Verlag, 1984). En- 
hancements include IEEE floating-point 
support, string manipulation operations, 
database references, resident B-tree sup- 
port, hashing support, and direct access to 
PC functions like time, date, and screen 
support suitable for building a window in- 
terface. Definite Clause Grammar (DCG) 
support allows natural-language parsers to 
be built with relative ease. 
Arity/PROLOG uses a transparent pag- 
ing scheme that provides a true virtual 
memory system for a PROLOG database, 
which can exceed the PC 640K-byte mem- 
ory limit. A large EMS-based RAMdisk is 
the best swapping device, though a hard 
disk may also be suitable. Arity/PROLOG 
also performs tail recursion optimization, 
which allows recursion to work as a more 


















space for all programs is easy. A floppy 













DEFINITE CLAUSE 
GRAMMARS AND OTHER 
STRANGE THINGS 


PROLOG’ s power comes from its symbolic and logic 
manipulation of data. 


IROLOG can do a number of amazing things that are difficult or impossible to do 
with other languages. It is particularly strong in symbolic and logic manipulation 
of data. Definite Clause Grammar (DCG) support is one way to exploit these 
strengths. DCG is a way to describe ‘‘context-free grammars,’’ which is a way to de- 
scribe a language that is not context sensitive. An English sentence can be defined by 
such a grammar, even though its meaning must often be derived from information ob- 
tained from previous comments, as well as past experiences. Even so, DCG can be 
extremely useful in supporting natural-language interfaces, compilers, and other pow- 
erful tools. 
DCG uses a syntax similar to PROLOG’s rules. In fact, DCG rules are normally 
converted into PROLOG nules for faster evaluation. The conversion process is actual- 
ly very simple. A sample set of DCG rules is 


sentence —-> noun_phrase, verb. 


noun_phrase -——> noun. 


verb —> [smiles]. 


noun —> [george]. 
noun —> [jessica]. 
noun —> [mike]. 


The set of rules can be extended, but this is sufficient to describe two sentences: 
[george, smiles] and [jessica, smiles]. The square brackets are PROLOG’s syntax for 
alist, which may contain an arbitrary number of items. The DCG uses the --> like the 
normal PROLOG “‘if”’ or ‘‘:-”’ in arule. Backtracking works in the same fashion, but 
the parameters and pattern-matching semantics differ slightly. The sentence nule ex- 
pands to reveal two parameters. These are lists that contain a string from the grammar. 
The first parameter is string to be parsed, and the second parameter is the tail end of the 
string that was not parsed. Lists with DCG mules are meant to match the leading items 
in the first parameter. PROLOG variables as well as constants, can be used with these 
lists. Real PROLOG clauses can be included by enclosing them within curly brackets. 
This could be used to search the PROLOG database, as in the following rule, to let a 
noun be any person in the database 


noun —> [ X ], { person( X ) }. 
The following are some examples using the sentence rule 


sentence ([george, smiles], []). 

sentence ([mike, jumps], []). 

sentence ([X, smiles], []). 

sentence (Sentence, []). 

sentence ([jessica, smiles, at, Someone], [at, grover]). 
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The first clause will be true because the first argument represents a valid sentence 
based upon the DCG just defined. The second parameter is the empty list because 
there is nothing left after parsing the sentence. The second clause fails because 
“*jumps’’ is not defined as a verb. The third finds sentences where X can be george, 
jessica, and mike. Likewise, the third finds a valid ‘‘sentence’’ (see example), which 
would first be [george, smiles]. 


PROLOG REVERSIBILITY The last example shows another general PROLOG 
feature called reversibility. The first part of the first argument is a valid part of the 
grammar and will be parsed. The last two items in this string would be leftover and 
must match the second argument. The pattern matching sets ‘‘Someone’’ to ‘‘gro- 
ver’. This marks the end of the DCG description. 

The reversibility of PROLOG is unique to the language. It may not work with all 
items in the database, and many built-in PROLOG operations are not reversible. Even 
so, this feature can be very useful, as demonstrated by the prior example. This feature 
can be used for plan generation by having a set of rules that describe what valid plans 
look like and start with either the plan or the goal and obtain the other. This approach 
can even be used to see if a plan reaches a desired goal. 

The next aspect of PROLOG to be covered is PROLOG’s ability to use arguments 
that are part constant and part variable. This can be used to partially describe a situa- 
tion or to get a result based upon a partial set of information. An argument that con- 
tains both constants and variables would be 


find_manager (person (Name), manager_of (george, Name) ) 


Note that the arguments are conventional PROLOG clauses. There is no restriction 
on the way constants and variables may be mixed, including items within the data- 
base. The best way to find out more about PROLOG’s possibilities is to try it. 

The last aspect of PROLOG to be presented is user-defined infix notation available 
with most PROLOG packages. The ‘‘and”’ and ‘‘or’’ operators in PROLOG use infix 
notation. The user-defined rules presented thus far use something called prefix nota- 
tion, with the functor being the operator. User-defined infix notation allows any user- 
defined functor to be specified—one which is to be used as infix notation and what 
precedence is to be associated with it. This can lead to rules that look like 


X ancestor_of Y if X parent_of Y. 
X ancestor of Y if Z parentuof Y and X ancestor of Z. 


This is getting close to English, and the above example can be described using 
DCG 


Now for a few things that you will not find in PROLOG. The major missing data 
type is an array. Arrays can be simulated using lists and structures, but this is less effi- 
cient in terms of both speed and space. Other missing features are support for binary 
files and fixed-size data record support, as in C and Pascal. The latter is important 
when trying to use data files created by other applications. Formatted input and output 
also tends to be limited. 

Even with some missing items, PROLOG has many features that make it stand out 
from the crowd of programming languages. The best way to see what can be done is to 
try out the features using one of the PROLOG implementations. This can be done 
quickly because most PROLOG products are interpreters or very fast compilers. 
—William G. Wong 








general form of iteration. Arity/PROLOG 
also allows a database to be partitioned 
into separate spaces called ‘‘worlds,’’ 
which allow selective and more efficient 
access to information. Unfortunately, link- 
ages between worlds can be cumbersome. 


ENHANCED CUT OPERATION  Built- 
in control constructs include CASE, 
IFTHEN, and IFTHENELSE. The PRO- 
LOG cut operation has been enhanced to 
include a new operation called a ‘‘snip,”’ 
which prevents backtracking through an 
area defined by the snip. This approach is 
more powerful and more general than the 
cut operation. Random file access is sup- 
ported but file access to binary files is lim- 
ited. Debugging facilities are also very 
good. 

The interface to compiled and assem- 
bled modules from languages other than 
PROLOG is clean and well documented, 
though somewhat complex. PROLOG 
programs developed in the interpreter can 
be compiled for faster execution, and com- 
piled modules can be included in the inter- 
preter by relinking the interpreter with the 
new modules. Dynamic linking is not sup- 
ported for cither compiled PROLOG or 
non-PROLOG modules. 

Although Arity/PROLOG is very pow- 
erful, its user interface is somewhat hostile 
for a novice. The infamous DOS A> 
prompt is replaced with the equally infa- 
mous PROLOG ?- query prompt. Having 
the full PROLOG language at your dispos- 
al is better than the DOS batch facility, so 
extending the interface is relatively easy. 
Your favorite text editor can be use but 


| only on files. Changes must be loaded into 





the database after exiting the editor. 
Arity/PROLOG supports an enhanced 
version of PROLOG for developing so- 
phisticated applications, both convention- 
al and AI related. It is an adequate system 
on which to learn PROLOG, provided you 
can do without on-line help and a menu in- 
terface. Although Arity/PROLOG could 
use a better user interface, it is the best 
choice for serious users because of its so- 
phistication and compiler support. 


PROLOG I 
PROLOG II is a friendly system. Its set of 
built-in operations is complete, and it 
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DON'T USE A 
PERSONAL 
COMPUTER 








WITHOUT 
GIVING ITA 
JUMIPSTARY 





Ok, so you've invested your hard JumpStart, from Ascent, is the one JumpStart’s voice and data com- 
earned cash in a personal computer. program you need to get yourIBM PC, munications and your PC's modem keep 
And you don’t have time to learn pro- XT, AT or compatible computer— you well connected. Dial voice phone 


gramming. You've got a business to desktop or laptop—down to business _ calls from your address book with a 
run and want your PC to go to work the first day you take it out of the box. _ single keystroke. Connect your PC with 















right away. JumpStart’s powerful, easy to electronic bulletin boards, news, stock 
There's only one way to get to work learn text editor will have you writing and shopping services. Send and 
from day one. Give it a JumpStart™ notes, letters, or reports almost as receive files or programs across the 
soon as you boot up. hall or around the world. 
OF ET mes EE sy But that’s just the beginning. 
' JumpStart maintains your address 
J \ ] I I YoStart book and organizes your calendar CUAL OFFER 
by day, week, month or year. It SPE jeserves another: 
° tracks all your appointments. one great start : puter yiteracy 
And it prints appointments and rt on © atible 


> ¢ : = address book ready to insert in any 

5 . 3-ring business diary. So you stay 
organized and on-time both in the 
office and on the go. 






saliohs 
popu 2 (BM-PC ey 
Yanguage to the Pe ot $33 mores 


ASCENT 


JumpStart and Al Logo by Ascent, Ine. 
en } 190 Sobrante Way, Suite 201 
r Sunnyvale, CA 94086 


— JumpStart and Al Logo are trademarks of Ascent, Inc. 
Apple is a trademark of Apple Computer Corp 
Logo wt a trademark of Logo Computer Systems, Inc 
i ee PC. XT. and AT are trademarks of International Business 
Copyright 1986, Ascent, inc Ascent is a subsidiary of Epson America, Inc. Machines, Corporation 









PC 
thd FACT FILE 


PROLOG II 
Expert Systems International 
| 1700 Walnut Si. 
| Philadelphia, PA 19103 
(215) 735-8510 
| List Price: $895 (includes interpreter and 


compiler) 

Requires: 384K RAM, two disk drives, 
DOS 2.0 or later. 
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makes good use of the PC, especially with 
its window support. Unfortunately, how- 
ever, it is copy protected. 


binder. And although it’s well organized, 
it could be broken up into more-manage- 
able pieces. Also included is a demo disk 
and on-line help but no interactive tutorial. 

The installation procedure uses a key 
disk and is menu driven. It is a relatively 
painless process, if everything is set up 
properly. Unfortunately, one deinstalla- 





Not copy-protected. tion messed up my disk directory for some 
Money-back guarantee. unknown reason. Luckily everything was 
GurnpStart is tot copy protected | recovered, including the proper installa- 

| 


tion count, as there are only two on the 


and comes with a no-risk, 60-day money disk. 


back guarantee. If JumpStart does not 
perform as promised, return it to 
Ascent for a full refund. 

Act now, give your computer a 
JumpStart and get down to business. 
To order call toll-free 


1-800-FOR- JUMP 
(1-800-367-5867) 

from 9:00 AM to 4:30 PM PST, Monday 
through Friday. In California dial 
(408) 720-9200. Visa and MasterCard 
accepted. 

You'll see a jump in your 
productivity right from the start. 


| ENHANCEMENTS PROLOG II offers 
a number of enhancements over conven- 
tional implementations, including mod- 
ules with an import and export facility. It 
supports floating-point numbers, win- 
dows, and an assembly language interface. 
Definite Clause Grammar support is pro- 
vided through a separate module. Infix no- 
tation is supported, but priority numbers 
are limited to 256. 

Also available in PROLOG II is true 


enhancements, including the use of tail re- 
cursion optimization. A compiler is in- 
cluded so modules that have been devel- 
oped with the intepreter can be compiled. 
Compiled and interpreted code can be 
mixed, and while compiled code has the 
advantage of speed, it cannot be displayed 
like interpreted code. 

The debugging facility uses pop-up 
windows and menus. It is very flexible and 
easy to use, and although it does not allow 


Dealer inquiries invited. 


JumpStart and Al Logo run on IBM PC, XT, AT 
or compatible computers with DOS 2.0 or higher. 
JumpStart uses 192K and Al Logo uses 64K of 
system memory. 
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The documentation comes in one large | 


virtual memory support along with other | 


a PROLOG 










=» PROLOG Iisa 
friendly system. 
Unfortunately, however, 
it is copy protected. 










access to PROLOG operations, it can be 
modified. The documentation describes 
those options that are available when writ- 
ing a new debugger. This feature is partic- 
ularly useful when trying to debug very 
complex systems. 

PROLOG II contains a window-based 
screen editor, which can be customized 
and invoked from within an application. 
The editor is relatively sophisticated and 
can be easily extended. Function keys can 
be redefined, too. 

The user interface presents the conven- 
tional PROLOG question prompt (?-), but 
various options, including help, can be 
displayed using function keys. The help 
option can be used explicitly from within 
an application. 

PROLOG II is slower than the other in- 
terpreters for some operations. The com- 
piler provides better results, though they 
are not as good as those from Turbo PRO- 
LOG and Arity/PROLOG. 

Overall, PROLOG II is a good devel- 
opment and production system. It is appro- 
priate for learning PROLOG, in spite of 
the lack of an on-line tutorial. Its major 
drawback is that it’s copy protected.  &F 








































I REDITOR’S 
CéeCataGal 


Although most of the compiler- 
based PROLOG implementations 
were considered good candidates 
for Editor’ s Choice, each fell short 
in certain important areas. None 
provide adequate support for binary 
data files or Pascal-style record I/ 
O. Support for PC-specific features 
is usually limited, and spartan user 
interfaces are the norm. 
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Imitation is the sincerest 
form of flattery. 


But for fast backups, FASTBACK’ is still the only choice 


It seerns that everyone with a 
floppy-based hard disk backup 
Py am is comparing themselves to 

‘ASTBACK* these days. Well, we're 

flattered. 
The Industry Standard 

After all, with the majority of 
Fortune 500 companies standardized 
on FASTBACK‘, it’s only natural for 
our competitors to compare 
themselves to us. Problem is, there's 
no comparison. 


The fastest backups, period. 
FASTBACK’ can back up a full 
10-megabyte hard disk in less than 8 
minutes flat on standard 360K 
floppy diskettes! No other program can 
even come close to matching our speed. 
So when a competitor says they can 













make “average” daily backups in two 


minutes, they're talking about a 
small (1 meg) incremental backup that 
FASTBACK® can make in less than a 
minute! And on the IBM-AT & 
compatibles, we're even faster: 20 
megabytes in 8 minutes on high- 
density 1.2 meg diskettes. 


Simple power. 

You won't find FASTBACK” 
cluttered with “file management” 
utilities and complex options to slow 
yeaa: FAS < K* be Bok 

m desi: ‘or one 
Tee plist back acy and restore 
the vital data on your hard disk as 
fast as possible. Easy-to-understand 
prompts, interactive screen display 
and full wildcard naming 
conventions give you total flexibility 
to make full, ial or incremental 
backups quickly and easily. 
ps ea vs. “disk 
mappin 

BT ee of our erstwhile 

flatterers try to make a virtue of the 
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fact that they use standard DOS disk 
format for backups and “map out” 
bad sectors. But that won’t do 
anything for disks damaged after the 
bec were made. FASTBACK"’s 
special brilliance is a proprieta 
format that not only micas pact disk 
to receive more data much faster than 
DOS, it also encodes Advanced 


allows your vital data to be 
recovered even if you staple, scratch or 
mutilate your finished backup (tolerates 
up to 80 damaged sectors per disk)! 
You get what you pay for. 

The one thing all our imitators 
say is, they’re cheaper than 
FASTBACK’. And they are. So we 
ask you: since FASTBACK* 
continues to sell more copies than all 
the copycats put together — even at 
a higher price — don’t you suppose 
there's a reason? 

Find out for yourself why the 
first name in fast backups is still the 
last word on the subject. Get 
FASTBACK* today. 











Innovative Products Using Today's Technology 


909 Electric Avenue, Suite 308, Seal Beach, CA 90740 
7942 Picardy Avenue #B-350, Baton Rouge. LA 70609 
1-800-225-2775 or (213) 493-4483 


Now 
non-copy 
protected! 


“This product ie in no way aenociatad with 
. of has origination in Fisher Scientific or Altied 
\, Corporation IBM-AT is a registered trademark 

of Internationa! Business Machines Corporation. 


@ HARDWARE & WINN L. ROSCH 


MUSICAL 
INTERLUDES 


a, with the PC 


never had or let you 
display more-advanced 
musical talents. A 
series of programs from 


Roland and a music 
synthesizer board from 
Tecmar form the cores of two 
unique music Systems. 


ou and your 
PC can make beautiful music together, even if you have never before 
played a note or your budget is a shoestring too short to tie together a 
complete computerized music system. Current add-on and add-in 
opportunities can turn any ordinary PC into a musical teaching tool 
that will help you hone your melodic skills or into an inexpensive 
music synthesizer whose capabilities rival those of many dedicated 
music-making machines. 
If you have no musical experience, the Musicom computerized 
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To run the Musicom software, you need a synthesizer or keyboard with a MIDI interface. We used Roland’ s alpha Juno-2, one of the least expensive 


and most powerful velocity-sensitive 


MPU-401 MIDI Processing Unit, and the Xanadu IFM-PC card. 


music courses may help you take your first 


steps toward a Carnegie Hall debut. A 
combination effort built from a Roland- 
Corp music synthesizer, some specialized 
hardware, and programs written by Xana- 
du International, Musicom is a complete 
system designed to teach you everything 
from keyboard rudiments to advanced as- 
pects of composition and theory using a 
PC and a music synthesizer. 

Musicom’s goal is to let you use the 
synthesizer as a vehicle for your musical 
education. The PC and Musicom are tools 
to help you learn the musical alphabet and 
improve your vocal or instrumental per- 
forming skills. 

If, on the other hand, you are the typical 
performing artist—long on talent and short 
on cash—and you happen to have a PC, 
you’ ll want to investigate the Tecmar Mu- 
sic Synthesis System (TMSS). This rela- 
tively inexpensive (under $800) expansion 
board turns any model PC (except the 
PCjr) into a high-powered music synthe- 
sizer with built-in sequencer/digital re- 
corder. 





available. Also required to run the software are (from left to right) a Sony microphone, Roland's 








The Tecmar Music Synthesis System board can create up to 16 independent voices. When you 
install it, your PC becomes a completely programmable music synthesizer. 


In the 5 minutes it takes to slide in the 
Tecmar Music Synthesis System, your 
computer can become your instrument. 
You can play anything from ‘‘Stardust”’ to 
a Czardas on the 83 keys of your PC’s key- 
board, or you can plug in a modem all- 


electronic piano-style keyboard and play 
with genuine expression. TMSS also inter- 
faces with other synthesizers, sequencers, 
and music-making and -manipulating 
hardware and can serve as the foundation 
of a complete music studio. 
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Choose from a family of 4 modems -- the 1200 baud modems at $139 & $149, 
and the 2400 baud modems at $299 -- that offer unbelievably great 
performances and make you wonder why everyone else charges s« so much! 









C SCITT V 22/V 22 peed faa 
Tiers Compatible, Two RJ-11C Necks) 





You can be sure that the Qubie’ family of modems 
are of g stock. Our latest editions, the 24001 
Internal Modem Card and 2400E External Modem 
are proof Foaure what good breeding can 
accomplish. These state-of-the-art modems are 
CCITT V.22/V.22 bis, Bell 212A Compatible, and 
2400/1200/600/300/110 bps. 


Our modems are fully compatible with all Hayes 
software commands. Software packages such as 
Crosstalk, Smartcom II, and Sidekick will work 
flawlessly. Both the 2400] and 2400E are equipped 
with Automatic Adaptive Equalization which 
automatically adjusts to the telephone line and 
increases performance and decreases the error 
rate. 


The 24001 Internal Modem Card fits into any 
expansion slot, as it is a compact half-card 
modem. It's designed specifically to operate in the 
IBM Personal Computer PC/XT/AT family and 
compatible computers. The rear panel has two 
RJ-11C modular telephone jacks for the telephone 
line and the telephone set. The modem can be set 
for COM1 or COM2. The 24001 modem allows 
asynchronous communications with remote com- 
puters and other data terminal equipment over 
standard voice grade telephone lines. The 2400E 
External Modem offers the user asynchronous or 
synchronous communications. The 2400E is en- 


We Risk Guarantee 


If you are not completely eatisfied with your purchase, you may return it 
within 30 deys of purchase for ¢ complete refund, including the cost to 
eood it back, If you can get any dealer or Sompetitar £0 to giva you the same Me 


buy both and return the one you don’t 


= @& 
==] 


For fastest delivery, send cashier's check, money nrdar, or ordar by 
terCard/Vies. Parscoel Checks ellow 18 days to clear Compan: 

purebase ordare accepted, call for prior authorization. California res roaidante 

add 6% sales tax. 


i200 Beed Vedoms 
Internal Modem. Two Jacks, Line es ee Phone Jack. RS-232 PortCOM1 or 
COM2, Speokar aS Voluma Cootro 
Externsi Modem: & Stetus Indicatnr ee, Snep Off Front Switch Penel, 
Sete ee Nel e Control 

1103/2124 300/1200 Deud, Fully Heyes “AT’Command Set 
Compan Phaoaulae Pics Cord, PC-TALK II Software 





closed in a slimiine plastic enclosure. The front 
panel displays the eight modem status indicator 
lights. It works on any computer or terminal with 
an RS-232C serial port. 


Not to be forgotten are our 300/1200 baud 
modems. The Internal Modem Card is designed 
for the PC, PC/XT and most compatibles; it 
occupies one full length slot and the internal 
speaker lets you know the call progress. An 
RS-232 serial port is standard, COM1 or COM2; 
you can use the port for other peripherals when 
the modem is not being used. Our External stand 
alone modem can be used with any computer or 
terminal which utilizes an RS-232C serial port. It 
also comes with 8 status indicator lamps and a 
snap off front panel that allows for quick setting of 
the switches for all types of communication 
packages. At $139 and $149, these are the best 
price/performance modems for most commu- 
nications. 


Everything, if it's a Qubie’ supported product. We 
at Qubie’ stand behind what we sell. r 30-Day 

“No Risk Guarantee”, our one year warranty and 

48 hour turnaround on warranty repairs are proof 
that our products are of the highest quality. 


QUBIE™ 507 ‘Galle me Pablo 
Camarillo, California 93010 
lifornia ide California 

805-987. 9741 B00- 821-4479 


Loodon (01} 223-4569 Sydney (02) $79-3322 
Pana (01) 321-5316 Canada (403) 434-9444 


Hours M-FSam-SpmPTZ SatSem-12am PTZ 
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™ MUSICAL INTERLUDES 










































THE INTERNATIONAL CONNEC-’ | ment digital interface). Musicom absolute- | electronic equipment—primarily synthe- 
TION Musicom and the TMS system | ly requires MIDI, and it is a very desirable | sizers. Under the MIDI standard, any elec- 
are not at all similar, but as different as | option for the TMSS. tronic musical instruments and control sys- 
these two products are, they share one im- MIDI is a music industry intemational | tems can be connected. 

portant element: MIDI (musical instru- | standard for connecting together digital In the Musicom system, the MIDI inter- 


face consists of two parts: a small metal 
PE ATTENTION. eet 






MPU-401 MIDI Processing Unit (proba- 
bly the standard MIDI interface unit in the 
PC-compatible environment) and a special 
5-inch-long expansion card, the IFM-PC, 
made by Xanadu. The two components are 
connected using a cable similar to the one 
for an RS-232 serial interface. 

The MPU-401 adapts the signals from 
the Xanadu card into the MIDI standard. 





= The Xanadu IFM-PC, 


Lt ae Peak Performance | ‘@°*¢y to Musicom’s 
a oe ...With Fox & Geller | power, can listen to your 
cr ia products singing and playing and 
judge the musical pitch 


QUICKCODE the GRASE Program Generator 
Far more than jus! a simple screen painter or imited apphcation generator, QUICKCODE writes up to 15 
kinds of dBASE programs — immediately usable, easily customized programs with complete program logic 
— automabcally Beginners can set up a complete running system — including an indexed database with 
browse and search capabiities — the very first day, wth no programming, Expenenced programmers can 
Cut their coding time by 70% using QUICKCODE's data validation and computed felds capabilities, 
QUICKCOOE also features an automatic menu generator, report library, and the ability to relationally link up 
to 8 databases. 


QUICKREPORT the GBASE Report Writer 

The most powerful report generator ever seen on a micro. QUICKREPORT can produce any kind of 

report. From the simplest one cotumn report to complex pre-pnnied forms . . no job #s too tough for 
QUICKREPORT! Just look at these features. 

You can connec! up to 6 databases in one report and break on up fo 16 fields which you select. Define 
indendual headings and totals for each and every break held Create as many calculated helds as you need 
using your own formulas. Sort on up lo 16 fields. Select only data which meets your requirements. Use special 
printer features, ike BOLD, UNDERLINE, and ITALICS anywhere in the report. Define reports up to 


and rhythm. 


In addition to the cable that links it to the 
PC, three MIDI cables connect it (one in 
and two outs) as well as sync and metro- 
nome outputs and a tape input and output. 
The MPU-401 requires no separate power 
cable because it draws its electrical supply 
from its host computer through its signal 
interconnection cable. 





255 columns wide. The Xanadu IFM-PC, the key to Musi- 
Ghintoal ete eathoun com’s power, is far more than just a quasi- 
i ene lage al a serial interface to link the MPU-401 to the 
ane mein todas e, System PC. It includes specialized circuitry that 
a endows the system with some near-mirac- 

QUICKINDEX the High Speed indexer ee ae : ne 
ulous abilities: it can listen to your singing 

QUICKPACK the High Speed Packer : j : : 
= — and playing and judge the musical pitch 

Call or write today for EE EPRRESS FRE SS | and rhythm of the performance. 

A miniature phone jack on the retaining 
FOX & GELLER bracket of the Xanadu card allows you to 


plug in a low-impedance microphone (Ro- 
land recommends a Sony ECM-220T con- 
denser microphone). The circuitry on the 
card then amplifies, digitizes, and ana- 
lyzes the signal from the microphone. The 
Musicom program uses the data from the 


604 Market Street, Elmwood Park, New Jersey 07407 
(201) 794-8883 « Telex: 311256 


QUICKCODE. QUICKCODE @ dGRAFH nad cUTRL are trademarks of Fox & Getler inc QUICKREPORT QUICKINDEX, and 
QUICKPACK are trademarks of Fox & Geller Inc. dBASE-#, DBASE-@, anc GBASE © PLUS are racemarks of Ashion- Taio 
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Xanadu card to monitor your musical 
progress. 










A WHOLE CURRICULUM Musicom, 
developed in Israel by Xanadu Internation- 
al, has been available in Europe for about 2 
years. Roland has licensed and adapted the 
courses for the United States and currently 
offers five Musicom courses. Rapid Piano 
introduces such keyboard basics as distin- 
guishing black and white keys and then 
progresses to teaching pitch and rhythm 
notation and developing performance 















= The software uses a 
copy-limiting scheme 
that prevents you from 
using it on more than 

one computer. 















technique. Ear Training and Sight Singing 
Starts with single-note singing and pro- 
gresses through singing tunes and intervals 
by imitation and singing from musical no- 
tation. Keyboard Fundamentals teaches 
musical notation, keyboard playing, 
rhythm, and key structure. Intermediate 
Music Theory: Two Part Writing discusses 
harmonic intervals, the occurrence and 
resolution of dissonance, parallel fifths 
and octaves, and dissonant chromatic 
notes. Intermediate Music Theory: Triad 
Structure investigates the nature of the 
chord, the origin of triads, and variation on 
triads (such as inversions), and relates tri- 
ads to interval structure. Future titles will 

fill in the gaps in the current offerings and 
| include courses in jazz and rock. Accord- 
ing to a spokesperson at Roland, which is 
now helping design the courses, develop- 
ment of new titles is ongoing. 

Each Musicom course comes in a vinyl] 
binder that includes a manual and two or 
more floppy disks. The software uses a 
copy-limiting scheme that prevents you 
from using it on more than one computer. 
The first time you run the program, it 
memorizes the IFM-PC card in its host 
computer, that program or backup copies 




























———_; The Great Expanse 





Turn Your Basic PC Or XT Into A Powerhouse 
With A Qubie’ XTKit. Our 1-2 Punch Lets 
You Create The Ultimate (And Affordable) 


Enhanced AT. 


‘AY (hancement Bis 

ATK. 1 BT42 & AT4X4Plus (812K) $1099 
ATK-2 BT42 & AT4X4Plus (1Mb) $1199 
ATK-3 BT42 & AT4X4Plus (2Mb) $1299 

42 Megabyte Driva, Runs All Tha Popular AT 
Software, 30 Msec Access Time, Vnice Cai) 
Drivan Heeds With Closed Loop Servo Position: 
ing, Full-Haight Unit, Heade Automatically 
Retract 


Your AT is no toy - it's a serious piece of 
computing equipmen! which requirse the 
finest in paripherals to unleash its power 
and potential. Qubie’ ATKilse are the 
solutions to turning an unenhanced IBM 
AT or compatible into a suparcharged 
system which will run circlse around the 
IBM “Enhanced” Models. 


A powerful AT needs a hard disk with 
the capacity and tha speed to supply 
data fast, Our BT42 hard drive hes e 
formatted capacity of 42 megabytes and 
30 msec. access time. Also included is 
the “Dreamboard” -- the AT4X4Plus. It 
has np to 4 megabytes available, a 
parallel and serial port standard, with 3 
mora serial ports optional. 


Savvy buyars hava long been awera that 
they can seva money by buying a 
aingle-driva PC or XT and add their own 


If you are not completely satistied with 
purchase, you may return it within 30 daya of 
purchase for a complete refund, including the 
cost to send it back. If you can get aay dealer or 
competitor to giva you the sama Be Bib 

buy both and retura the one you dna’t like 


ani 2 
iS 
Far fastest delivery, send cashier's check, 
money order, nr order by MesterCard/Viea. 
Personal Checks allow 18 deys to clear. 
Compan ordars accepted, call for 
Fees authorization. California residenta add 
'% eales tax. 


iT btomet Be 

XTK.] PC20 & BTGFius (384K) $699 

XTEK-2 PC42 & BTSPlus (364K) $1199 
BT6Pius With 384K Memory, Serial And Paral. 
lel Ports, Clock /Calendar, BTDRIVE And 
BTSPOOL Softwara, §.25" Controller, 20 Or 42 
Megabyta Hard Disk, Cablas, ldir Softwara 
And User's Menual 


multifunction card and hard disk. Now 
you can get tha power you need at a 


ecard; 364K of memory, serial and parel- 
lel porte, battery-powered clock/calendar 
and optional game port ($20). You also 
get prinl spooling and RAM disk soft- 
ware. Tha Qubie’ PC20 hard disks offer 
the best available combination of per- 
formance, ease of installation, and reli- 
ability. ldir software completes the kit. 


Wa really go the distance for you at 
Qubie’. But don’t just take our word for 
it. Our exclusiva 30-Bay Me Risk Gnarentes 
speaks for itself. Our top notch technical 
support staff is here to answer any 
questions you migh! have dnring instal- 


*| letion or operation. With our one year 


warranty, your setisfaction is assured; 
but if anything should breakdown, our 
48-Hour turnaround on warranty repairs 
will have you back up in no tima. 


QUBIE’ 


De; ant P 
807 Calla San Pablo 
Camarillo, California 93010 


Inside Colifornie 
808-987-9741 
Outside California 


800-821-4479 


Londoa (01) 223-4569 bidet d (02) 579-3322 
Parie (01) 321-5316 nada (403) 434-9444 


Hours: M-F Sam - 5pm PTZ 
Sat Gam. 12pm 
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will thereafter work with only that one | plicate the on-disk instructional materials | cal examples (in Ear Training). 
IFM-PC card. You can, however, make as | but rather provide background material Reading a Musicom manual without 
many backup copies of the program as | and ancillary information, such as all-too- | trying the program might mislead you into 
your state of mind requires. short biographies of composers (in the case | taking the Musicom system too lightly. 
The accompanying manuals do not du- | of Rapid Piano) or posture tips and musi- | You can probably plow from cover to cov- 


er in an hour or two, which (at $495 a 

course) makes rather expensive reading. 

Each course, however, can take up to a 
» DRAG RACE «- 
office Switch 
hat-rod. It’s no ordinary is easily instolled. 
souped-up IBM. It’s driven @ And your exponsion slots 
by o new ore kept 
kind of DRAG PAC free with- 
power. © out ony 


year to complete satisfactorily. As with 

learning any skill, following the Musicom 
And it’s colled TurboSwitch. modificotians ta the matherbaord. 
Put some kick into In addition, our hot, new 































system requires practice—in fact, it en- 
forces practice. More than that, it monitors 
your progress. It’s like having an instructor 
with you as you metamorphose from a 
stumble-fingers to a virtuoso. 

Although Musicom might effectively 
be used by itself in teaching musical per- 
formance, the instructions rightly point out 
that the various courses are best used as 
supplements to professional musical in- 
struction. Only a human tutor can recog- 







































































your IBM PC or AF with AT TurboMoth Poc nize the full implications of the strengths 

a TurboSwitch from calculotes 50% foster and haga ue food ig ie 

Megahertz Corporation. thon o stondord AT a ee sibok ech, einen 

Then, sit back ond hold math chip. And thot software to supplement their classes, 

onto your hat. mokes for same . 
At Megahertz, our pretty racy figures! eg Nape eae ean 

success has come from Top-of-the-line perfor- of companion to the computer. The soft- 


listening. To you. And monce. 100% compatibility. ware communicates with the synthesizer to 













































when you said mare speed, And state-of-the-art “ag eae lee Sew cell 
i yboard—wi 
we osked how much. Right technology. Thot’s whot a MIDI interface will work with the Musi- 
now, we're looking ot drives us ot Megohertz. And com software. Roland’s alpha Juno-2 is 
multiple speeds of up =| the confidence to affer a one et pelt ae ese ce 
“4 tive key! avi le. Its velocity sens- 
wis 4 im FF J year ee an oy aie ciisvuieiteend MIDlaenatod only 
epenaing .. product we make. about which keys you strike but also about 
on your system, ~~ » Because we're how hard you strike each key, helping you 
TurboSwitch dedicoted to ae ie ae music el Nal 
. werwork. A less-expensive sibling, 
guorontees 0 33% getting you up alpha Juno-1, will also work with the Mu- 
increase in processing to speed. Before sicom system but is not velocity sensitive. 
speed. ..passibly even your system becomes Despite its comparatively low price, the 
up to o 70% occelerotion rote. too much of o drag. alpha Juno-2 is a very capable, powerful 
synthesizer that you are not likely to out- 
For more information call A fT ss son 2 long as za ws ne sea 
1-800-33-TURBO ESss ==. Its limitations will not hold you back (as 
AT TurboSwitch Il PC TurboSwitch — — trae Sone 8 GePewP en Ott soln a Ee), 
$124.95 $199.95 Megahertz Corporation and it offers so much variety that only the 
i z 2681 Parleys Way, Bldg. 2-102 most jaded technophile could become 
Ht eal ae a ee 409 bored with it. It starts off with 64 prede- 
g (plus $8 shipping end ) 


fined voices ranging from simple sine 
waves and simulations of acoustic instru- 
ments to sounds that might better be classi- 
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fied as extraterrestrial effects. 

Those sounds are the beginning and not 
the end. You can customize and manipu- 
late any and all of them by pressing a cou- 
ple of buttons (actually membrane switch- 
es) and spinning a wheel (called the alpha- 
dial). You can create and record another 64 
voices in the electronic memory of the al- 
pha Juno-2, whose definitions you can 
protect against erasure when power is 
turned off. 





INTRODUCING THE FINGERS The 
most rudimentary of the Musicom courses 
is Rapid Piano, which makes no assump- 
tions about your musical knowledge. Even 
if you've never seen the ivories of a piano 





= The format of the 
lessons is two-part, the 
rough equivalent of 
lecture and laboratory 
approaches. First the 
concepts are explained; 
then you practice them. 





before, you should have no trouble starting 
out with Rapid Piano. In essence, the pro- 
gram is a familiarization tour that first in- 
troduces you to the keys and their arrange- 
ment and helps you overcome whatever 
fears you might have. 

Once reassured, you're led into the ter- 
ritory of musical notation; Rapid Piano 
first teaches you the letter names of the 
notes of each octave and their correspon- 
dence to the sounds the keyboard makes, 
then moves on to the staff and position no- 
tation on it. The next bold step takes you to 
the correspondence between the staff and 
the keyboard. The lesson concludes with 
note lengths and rhythm. 

The format of the lessons is two-part, 
the rough equivalent of lecture and labora- 
tory approaches. First the concepts are ex- 
plained; then you practice them. You are 
encouraged to practice with what’s called a 





The Only EGA 








A fully compatible 256k EGA card with a parallel 
port for only $259. If you buy any display card: 
Color, Monochrome, Hercules, or EGA, without 
reading this ad, you're probably throwing away a 


lot of money. 


This really is the only display 
board you may evar need. Regard- 
less of what monitor you buy today, 
this card is a clear upgrade path for 
the future, and the best choice 
today, evan if you are only going to 
use a Monochrome Dieplay. 

maans ona board today does 
monochrome 640x350 bit mapped 
graphics and text, and provides a 
clear upgrada path to 640x350 
Enhanced Color Display with no 
change of display board. It also 
runs with the 640x200, 320x200 
Color Display. 


All boards come with a full 256k of 
memory, and a parallel printer 
port. That means no axtras for latar, 
and 16 simultaneoue colors dis- 
played from a palette of 64 colors, 
and crisp clear text on both Mono- 


No Risk Guarantee 
If you are oot complately estislied with your 
purchase, you may return it within 30 deys of 
purchase for @ complete refund, including the 
eee to send it back If you cao get eny dealer or 

mpetlog to give you the esme Me ish Casrantes, 
buy th and return the one you don t like 





For fastest dal:very, seod cashiers check, 
monay order, or ordar by MasterCard /Vies 
Personal Checke allow 18 daye to clear 
Company purchase ordere accepted, cal) for 
pnor authorization California residacta add. 
6% sales tox 





chrome and Enhanced Color Dis- 
plays - faaturas or options that ara 
not availabla on other EGA boards. 
Since all your current software wil] 
run, you're sat for today, and 

repared for the standard of the 
uture. 


Of course many of you will want to 
take advantage of the EGA card 
right away, so we ara offering a 
special deal when you buy tha 
board togathar with a Basic Time 
HR 31-350 monitor - you gat both 
for just $749, or the card only for 
$259. This maans that you can 
equip all you PC's now and in the 
futura with displays and EGA cards 
and get the Qubie’ “No Risk 
Guarantee", our one year warranty, 
and 48 hour turnaround on war- 
ranty rapairs. The price is the whola 
price, there are no extras for freight, 
insurance, or credit carde. 


QUBIE' 


33 Calle $ San Pablo 
Camanilo, Caliornia 93010 


Inside California 
805-987-9741 
Outside California 


800-821-4479 


Loodon (01) 223.4869 Sydney (02) 579 3322 
Pans (01) 321-5316 Canada (403) 434 9444 


Hours M F Gam a PTZ 
Sat Bam . 12pm pe 
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game, but the definition is a loose one. 


successful and punished by a less pleasant ! typing tutors. 





MAINFRAME EDITING POWER 


FOR THE PC 


'SPF/PC 


And, SPF/PC blends 





en a t settle for a 


| bare-bones line editor well into most any envi- 
| like EDLIN or a text editor ronment, including com- 
without the muscle for big patibility with both IBM 
work and big files. or Novell Networks, 
SPF/PC, a powerful PC TopView, DESQview and 
version of the mainframe all Lotus/Intel standard 
text editor ISPF, brings big memory boards. 


system editing and utility 
to IBM PC users. With SPF/ 
PC's virtual memory, files 
as large as the computer’s 
memory may be edited 
whether using conven- 
tional memory, hard disk 
or the new extended 
or expanded memory 
boards. 

In addition to speed 
and reliability, SPF/PC 


PC users, move up to 
life in the fast lane. Rev 
up with SPF/PC, THE Text 
editor for your PC. 

SPF/PC, $195.00 


offers many convenience Command Technology 
features such as a USER Corporation 
menu for accessing fre- 1900 Mountain Bivd. 


quently used programs, a 
menu for evoking com- 
pilers and a program for 
communicating with other 
PCs of bulletin boards. 


Oakland, CA 94611 
telephone: (415) 339-3530 
telex: 509330 COMMAND TECH 


OTHER PRODUCTS: 
LadserScript, desktop publisher 
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sound and clipping of your points when 
You match the screen prompts to key- | you are wrong. It’s about as straightfor- 
strokes, and you’re then rewarded with | ward and unexciting as you can get. You 
points (and a musical trill) when you are | don’t even get to zap aliens as you do with 
















If you are a perfect student, you'll think 
that Roland has shortchanged the power of 
the PC in education: the machine does little 
more than tally your answers and keep 
score. Graphics are limited but adequate: 
displays are mostly 40-column text with 
graphic embellishment to show the staff 
and musical notation. However, if you 
make consistent (not random) mistakes 
that indicate that you misunderstand an un- 
derlying concept, the program detects the 
pattern of your errors and provides special- 
ized help. Like an iceberg, much of the 
power of the system is hidden beneath the 
surface. 

The Musicom system comes into its 
own in its Ear Training and Sight Singing 
course. Although the on-screen games are 
hardly more laudable than those of Rapid 
Piano, it adds an almost wondrous feature: 





























s You get instant 
feedback about whether 
you’re singing sharp, flat, 
or right on. It’s like having 
a singing coach with 
perfect pitch constantly 
correcting you. 





a computer-connected microphone. The 
microphone, connected to the Xanadu 
expansion/interface card, allows the com- 
puter to monitor your singing progress. It 
can identify the actual pitch that you sing 
and graphically display it on your monitor 
screen. You get instant feedback about 
whether you're singing sharp, flat, or right 
on. It’s like having a singing coach with 
perfect pitch constantly correcting you. It 
teaches you to read standard musica! nota- 
tion and sing what you read, concentrating 
on important intervals and enforcing prac- 
tice on them all. 





INTERNALORCHESTRA = The Tecmar 
Music Synthesis System tums your PC 
into a completely programmable music 
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BackTrack from Tallgrass 
is the most powerful PC 
backup software ever writ- 
ten. Yet it’s easy to 
use and positively 
fail-safe. 


Backing up your hard 
disk is no fun, too time 
consuming and — worst 
of all —such a bother 
that you're likely tojust 
skip it. 

That's why we've 
made backup automat- 
uC with BackTrack™ It and your data is 
works invisibly in the safe forever 
background. So when- 
ever you need to recover a damaged 
file ~ or an entire hard disk's data — 
BackTrack has got you covered, 

Tallgrass has been backing up PC 
hard disks jonger than anyone. Now, 
even if you aren't ready for one of our 


. cartridge tape systems, 





BackTrack ts 

the 100% software 
solution to backup. 
ust load it onto 
your hard disk once 













BackTrack can keep 
you up and 


10 Ways BackTrack 


Gives You More. 


1. Starts by itself every time 
aw turn on your PC, 
2. Backs up during the d: 












: , when your computer is idle, 

3. Backs up new or changed files every half hour. 
Interval is changeable and total backup is available 
at any time. 

4. Fully menu driven with complete help text. 

5. Backup files are in original file and directory 
structure, so you can use them directly off the 
backup diskettes or tapes without restoring. 

6. Automatically divides large files into segments if 
they won't fit on one diskette. 

7. Compatible with inost application prograins, 
including RAM. resident programs like SideKick™ 

8. Restores one file, an entire directory, or the whole 
hard disk. 











9. Not copy protected. 
10. 30-day money-back guarantee. — 


Specifications 
Computer: [8M PC, XT, AT, Compaq and PC compatibles. Operating 
System: DOS 2.0 through 3.). Backap Drive: Std or high capacity 
Moppy Tallgrass PC/T* tape system Fixed or removable hi 
Disk emulation tapes Memory Requirements; 256K RAM (52K 
resident) ifhacking up todisk SI2K RAM (162k resident) ifbacking 
up to PC/T tape system. Primary Hard Disk: Internal or external, 
fixed or removable drive. 
1M ma trademark of Internack L 
Side Kick sa trademark o 
PC T*and BackTrack’ 










din 
trademarks of Tall Te 

Product specifications subject to change wilhout netic 
© 1086 Tallgrass Technologies Corporation 





With BackTrack there's 
no need for you to back up. 
Yourcomputer doesit — 
automatically as you go. 





running, Instead of down and out. 
Frankly, it's $129 of data insurance 
you can't afford to be without. 


How BackTrack Works, 
BackTrack automatically backs up 
your hard disk, while you work. It 
won't slow you down or interfere with 
your programs. You'll never know it's 
there—until you need it. 

Installation and orientation are 
quick and easy ~— simplified by our plain- 
language documentation and on-line 
help text. 

Set up BackTrack once. Use your 
floppy drive for backups — or des 
ignate a second hard disk or a Tallgrass 
tape system as your backup drive. Set 
BackTrack to back up at regular inter 
vals or specific times of the day. Back 
up yourentire hard disk or selected 
directories or files, You decide and 
BackTrack will remember. 

Every day BackTrack backs up your 
new or changed files whenever your 
system is idle. It’s easy, BackTrack even 
prompts you to insert an empty disk: 
ette when the current one fills up and 
prevents you from accidentally 
using a non-backup diskette. 

Unlike less powerful backup 
programs, BackTrack lets you 
work directly from your backup 
diskettes — without restoring 
them first. So even if your hard 
disk is down, you're not! 


















Backtrack takes zero time from 

your busy day, It works behind 

the scenes lo keep your impor. 
‘ant files backed up. 








































if power failure 
doesnt get you, 
human error will. 
Either way, when 
your hard disk 
crashes, youl swear 
Backtrack is the 

f smartest $129 you 
ever spent. 


Why you need BackTrack — NOW! 
If your PC has a hard disk, you're 
sitting on atime bomb, just waiting for 
a power outage, mechanical failure 
or operator error to wipe out weeks or 
months of work. 

You know you should back up. 
But, human nature being what it is, 
you don't. At least not often enough. 
Instead, rely on BackTrack. Order 
your copy today. If you're not com- 
pletely satisfied, return it within thirty 
(30) days for a complete refund. All 
of the ordering information you need 
is in the coupon below. 
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] Here’s How to Order 


| Rush me BackTrack, the best hackup software 
on earth! To order Md hone, have your credit 

| card ready, call; 1-800-228- DISK. To order by 
mail, send coupon to 11100 West 82nd St., Overland 
Park, KS 66214, Attn: Telemarketing. 


Send me ____ copies of 
| BackTrack @ $129 per copy —— | 


j Kansas residents, add 4'2% sales tax 


Total Ainount 
] (Price includes shipping. ) 


] Payment (circleone): VISA/MC/Check 
Credit Card Expiration Date: — —_/____ 


Card # 
Signature 


Corporate Buyers: 

Protect your corporations PC data by 
standardizing on BackTrack. Call us 
al 1-800-228-DISK for special site 
licensing pricing. 

30-Day Money-Back Guarantee 

If, within thirty (30) days of purchase, 
you're not completely satisfied, please 
y~ call our Customer Service Department and 

we'll gladly arrange a refund. 


Company 
Name 


City, State, Zip. 
Telephone 








TALLGRASS' 


TECHNOLOGIES 
When It’s Worth Saving. 
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For $295 you can draw 
your own conclusions. 


DrafiX 1. The first high performance CAD software everyone can afford. 


_ low-cost, high performance computer. 


aided design & drafting (CAD) software is 
finally 


ional CAD 
package so complete at such a low cost 
Drafix | from Foresight Resources, 


Drafix 1 offers all of the capabilities 
you expect to find in packages costing 
$2,000 or more. 

This is not simply a souped-up paint 

Drafix 1 is a breakthrough in 


serious CAD tool are included in Drafix 1. 















nes 
1Coor 





a Aarnate 
pee ort 





A breakthrough in screen design 
and visual user interface. 

Drafix 1 features the best organized 
screen design ever devised Very simply, 
tt displays all the information you need, 
all of the ume 

The entire menu hierarchy is displayed 
constantly. There's no need to memonze 
commands or search for menus. 

Snap-mode options are 
shown on the left screen border and can 
be selected “on the fly” by either pointer 
device or a single keystroke. Roll-down 
screens provide quick access to the vir: 
tually unlintited drawing, display and 
editing options. 

And it’s all controlled by a versatile 
three-button mouse, or digitizer, with on- 
sceen prompts so each button function is 
Clearly defined 
AutoCAD’ compatible for easy 
car : 
If you of someone in your company 
already uses AutoCAD, Drafix 1 offers an 
inexpensive way to add to your capabihty. 


The optional Drafix 1/AutoCAD file ex. 
change utility permits transfer of draw- 
ings between Drafix 1 and AutoCAD. 

It's the perfect, low-cost alternative 
for increasing your drafting and design 


capacity. 
Unbelievable low bundle prices. 

To get you up and running we offer 
two special hardware bundles — all the 
equipment you need at pices you won't 
believe. 

Get Drafix | with your choice of 

5 Manager Mouse or the 

LOGIMOUSE? C7 for just $395.00. 
Or get Drafix 1 with the SummaSketch 
12” x 12” digitizer tablet with stylus 
for just $650.00. 


We're so certain you'll like the per 
formance and versatility of Drafix 1 you're 
welcome to try it risk free for 30 days. If 
you're not completely satisfied, return it 
to us for a full refund. 

Find out just how good CAD software 
can be. For only $295.00 

Use our toll-free number and any 
major credit card to order your copy 
of Drafix 1 today. 


criti 


r 
i 


Pama ots 
tee 
Pocats 
Seale 
ow 
a 


Order Now! Call Toll-Free! 


1-800-231-8574. 
Ext. 850 


Ci Drafix | CAD Package 
Ci Drafix | with Mouse 
Torrington 


Dealer inquiries welcome 


Check, money order, Visa 
and MasterCard accepted 


FORESIGHT 
RESOURCES CORP” 


932 Massachusetts 
Lawrence, KS 66044 
913/841-1124 





AaUCAD © strnteregn ot Reta tec 
SSA PCA AT ae vatemarts ot Pe Comp 

Sqrvenatbnetch 2.2 UxSgrER ot Seomougraghes fs. 
Manage Mou @ & tater of larga Company 
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synthesizer. Through simple keyboard 
commands, you can easily manipulate ev- 
ery aspect of the sound. The TMS System 
has so many features and changeable pa- 
rameters, it may take professionals months 
to master them all. However, the system is 
so easy to work with that anyone with an 
ear sensitive enough to listen to a tune can 
use TMSS to explore the world of elec- 
tronic music. 

TMSS is a high-performance, multi- 
timbral stereo synthesizer condensed onto 
a single full-length, 8-bit-bus PC expan- 
sion board. Up to four boards can be in- 
stalled into a single computer. A single 





ws The Tecmar Music 
Synthesis System is a 
high-performance, 
multitimbral stereo 
synthesizer condensed 
onto a single full-length 
expansion board. 


board can create up to 16 independent 
voices; four boards will make a single syn- 
thesizer system with 64 independent oscil- 
lators. Not only can one voice be made 
from a number of oscillators, but a single 
oscillator can be shared among a number 
of voices. 

In addition to the hardware, the TMSS 
package includes a large program (180K 
bytes) to control it as well as almost any 
other device that can be connected to the 








host PC through a standard MIDI inter- 
face. 

TMSS requires an external amplifier to 
turn the electrical signals it generates into 
sound. The board supplies two unbalanced 
high-level (about 1-volt) audio outputs 
through standard RCA (phono or pin) 
jacks and can be plugged directly into the 
auxiliary or tuner input of a stereo system. 
TMSS can also be used with monophonic 
musical instrument amplifiers that have 
line-level inputs. 








AN ALMOST FOOLPROOF The Option Board uses a full size siot in 


WAY TO MAKE 
ARCHIVAL BACKUPS OF 
PROTECTED SOFTWARE! 
The Copy !| PC Option Board is an add- 
In board that will give your PC the sama 
disk duplication technology used by 
most disk duplication firms (who put the 
copy protection on software in tha first 
place). 

DUPLICATES NEARLY 
ALL PROTECTED 
DISKETTES. 

The Option Board can aasily backup 
almost ali diskettes for the 
IBM PC (except those “protected” by 
physical disk damage), Including ones 
software-only backup programs can't 
touch. It even includes a track editor 
that wili aliow tha more technically 
Inclined to look at protection schemes 
and edit any data on a diskette. 


an IBM PC, XT or AT (with at least 1 
360KB floppy disk drive), Zenith 150, 
Compaq Deskpro. Extra $15 cabla 
required for Compaq Portable, HP Vectra 
and Tandy 1000. Tandy 1000 requires 
256K of memory. 

Call §03/244-5782, M—F 8—5 (West 
Coast time) with your EE. @ip in hand. 
Or send a check for 

$95.00 U.S. plus $3 s/h, $15 overseas. 
Piease specify your computer brand 
when ordering so we can send you the 
correct cable. 


$95.00 


Central Point Software, Inc. 
9700 S.W. Capitol Hwy., #100 
Portiand, OR 97219 


Central Pomt 


Backup utilities also available for the Macintosh, Apple Il, Commodore 64/128 and Atari ST. 
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For IBM= PC's, XT's, AT’s and other DOS machines. This is the one 


youve heard so much about — with faster compile times than many COBOL 
compilers costing hundreds of dollars more! Its based upon ANSI-74 
Standards. Now comes standard with source code programs demonstrating 
full screen, cursor control, color, reverse video, etc., another program 
shows how to even reprogram your keyboard and much more. 

Don't let our mail order prices foot ya! This is a new improved 
version of our best selling COBOL compiler previously offered at $300.00 
a copy. Look at the December 1979 issue of Byte Magazine for one of our 


first COBOL ads! 


Other outstanding values at $39.95 are: Utah FORTRAN, Utah 
BASIC, Utah PASCAL, Utah PILOT and Utah EDIT. Used by 50,000 profes- 
sionals, students, and teachers in 40 countries. 


To order: 
(702) 827-3030 


(BM is a rogstered trademark of 


SINCE 1977 


ELLIS COMPUTING™ 


San Coruete, 1 + SO Roce Goa eer tl) « fe 4 ete 
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OPEN ACCESS' II’ 


THE FULLY INTEGRATED BUSINESS SYSTEM 
WITH THE WORLD AT YOUR FINGERTIPS 


Open Access Il is a 
new, super-program which 
can perform virtually every 
managerial and business 
task you'll ever need with 


performance and ease-of- 
use unheard of in the 
industry. 
a ET Open Access II 
Comesoree zg z meee i 
H ox HYG uU > 
Comparison Chart 25 3 BBE have arden ior 
oeese, s2e3se2 spreadsheet with data 
Zecasssegszess communications, word 
RESESESBSSCED 8 __ processing, dimensional 
SEfS25aRSBSSE= = graphics,andtime 


management. Information is 
conveniently changed from 
module to module. 

Open Access II's 
Database features an 
effective and flexible report 
generator and user 
definable screens. 
“Programmer,” our new 
Database language, 
features simple interacting 
English-like commands 
to produce your customized 
applications. 

Open Access II's 
Spreadsheet offers a unique 
combination of business 
problem solving capabilities; 
including goal-seeking, and 
an advanced table look-up 
command. Professional 
business presentations 
are easily produced by 
the enhanced graphic 
capabilities. 

Open Access II's 
improved Word Processor 
can merge data from 
Spreadsheet or Database 


Lotus 1*2+3 
$ 






















mail merge and graphic 
presentations. 


easily to produce reports. 


Open Access II's data 
communications provides 
you with the capabilities to 
handle any of your micro 
computer communications 
needs. All of Open Access 
II's modules work together 
and data is easily 
communicated to the rest of 
the world. 


BEST OF ALL, 
THE PRICE 


$ 595. US. Version Only 


Open Access II's super 
program is also available in 
the network version. Ask for 
details. Call (619) 450-1526 
in Catifornia, or (800) 
521-3511 if outside Cali- 
fornia for your nearest 
authorized dealer or 
distributor and expand your 
business base with Open 
Access Il, the fully 
integrated business system. 


10240 Sorrento Valley Road 
San Diego, California 92121 
(619) 450-1526 

For Your Authorized Dealer 
In California 


(800) 621-7490 


Outside California 


(800) 521-3511 


7At6 Soto Preecta ktarnahonal, Inc AB ght remmeve 
Opes Ac a8 9a ag ened Legere ct Settewa NOCeT ew abenE, to 
Ghar Accoes #60 hamears of Software Pretects ilamnatonat, Onc 


pede cepa aaa ate 


2.0 reppeneregrrademan of Aseoes Tats 
Erwin a Haswman ot The Botrere rpg. 
‘Sener grade ot ena Kefvave, ine. 


“Price: 0.8. Version Only 
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Each voice block in the system actually 
consists of two digital waveform genera- 
tors that give you control of their spectral, 
Pitch, and amplitude envelopes, as well as 
overall amplitude and stereo panning con- 
trol. The output of a single waveform gen- 
erator can be programmed from a se- 
quence of up to nine waveforms or sound 
samples. Although a library of standard 
definitions is built into the software, you 
can edit or modify each waveform or cre- 
ate new ones. 

Built into TMSS and controlled by the 
software is a digital sequencer/recorder 
system that can store and play back up to 
65,000 notes in a 640K-byte host system. 
MIDI control data—for instance, pitch 





# Built into TMSS 
and controlled by the 
software is a digital 
sequencer/recorder 
system that can store 
and play back up to 
65,000 notes. 


wheel, breath changes, and other program 
changes—can also be recorded. The sys- 
tem allows up to 64 tracks to be copied, 
mixed, and/or filtered. Individual tracks 
can even be “‘punched in’’ during editing. 


ELECTRONIC CONDUCTOR Despite 
the complexity of the system, it is quite 
easy to use and about as menu driven as 
such a system can be. When you boot the 
program by typing TMSS, it automatically 
loads a series of data files containing infor- 
mation such as waveform descriptions and 
channel assignments. In a few seconds (or 
as long as 45 in a floppy disk-based sys- 
tem), you can begin playing with one of 
the predefined voices. 

You modify new waveforms with a 
simple editor, and specify them by indicat- 
ing combinations of overtones (up to 20) of 
different amplitudes. You specify each 








"Patent Pending Copyright 1985 Licata isa 
t 





LOOK at another file ened even edit 

EXECUTE ANY DOS pe lean okt ) 
COMMAND FROM ANY SEARCH for any fiia name or text 
OTHER RUNNING within a file without ieaving your data- 
saa Se base manager. 

iar features of the PRINT a file (as text or hex and ASCII) 
NORTON. WITIES® her with a at any time. 
powerful DOS interface. n make im pecawient {8M or compatible, 
them ey like SIDEKICK" and what 256K, uses only 64K in resident mode. 
ell eal Works wth floppy andhard ik (ncucing 


PC TOOLS—the only product that lets 
execute virtually any OOS command 
within any other runneg program. 
Here's how you'll use it 
UNDELETE an soolsseiehy arased fila 
while using your word processor. 
FORMAT a data disk without leaving 
your spreadsheet. 
COPY files from one subdirectory to 
anothar within your communications 
program, 
MOVE files from one subdirectory to 
another and reorganize subdirectories 
with easel 


$39. 


Backup utilities also available for the IBM, Macintosh, 
Norton Uliities and Sidekick are registered. 


Call 503/244-5782, M 
Coast time) with your EE Qi inhand. 


$0005 US pus $9 8h, $8 overseas. 


3%" disks) and su Lotus/' 
expanded manor 


—F 8—5 (West 


95 
Central Point 


9700 SW. Capitol Hwy. #100 
Portland, OR 97219 


ff, Commodore 64/128 and Atari ST. 


trademarks of Peter Norton and Borland Intemational, respectively. 
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THE FINAL ANSWER TO DATA SECURITY, 


EXPANSION, AND 


BACKUP! 


Wincheuer subsystem is the safest, most versatile way to store your payroll 
d data. Perstor’s family of products give you the choice of internal or external 
© tix drives in Morage capacities ranging from 12MB-S60MB. 
lutions are imperative, turn to Persior (Personal Storage) for problem solving 


ch as these: 


ility with your EBM PC, XT, AT of compatible computer. 


- a drive bootable of four drive co-resident 


controtters. 


Removable 12MS Winchester cartridges:for data storage, backup, archival, and portability 


Portabilny between different manufacturers’ 


PCs. 


Unlimued storage as low as $9.30 per megabyte. 
Present and future software compatibilay with direct attachment to the AT controller.” 


of ee and Software, inc. IBM-PC, 
ered trademarks of International 


PERSTOR™ 
SYSTEMS & SOFTWARE, INC. 
7825 East Redfield Road, #C 
Scottsdale, AZ 85260 
(602) 948-7313 
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overtone with a numeric value (0 through | lators. Once you find the perfect combina- | forms can be loaded into the program at a 
99) that is then displayed on a bar chart. Si- | tion of overtones, you press a function key | time. 

multaneously, TMSS creates an audible | tocompute the exact waveform, which can A voice is made from up to nine such 
approximation of the resulting sound using | then be stored and played polyphonically | waveforms combined in three envelopes, 
the system’s 16 internal independent oscil- | by the system. Up to 64 different wave- | The shape of the envelopes is created using 
the same waveform editor. 

The current implementation of TMSS 
cannot capture real-world sounds and ma- 
nipulate them, though Tecmar says such a 
feature is on the drawing board. Currently, 
captured sounds are available on request 
from the factory (on disk), and you can 
easily load them into the TMSS program. 





ils your computer on 
someone else’s desk? 


PLUGGING IN TMSS can make music 
without any additional hardware add-ons, 
using the IBM keyboard. However, you'll 
probably want to add a velocity-sensitive 
keyboard to take full advantage of TMSS’s 
capabilities. To connect a keyboard, you'll 
also need a MIDI interface, which means 
giving up another PC slot. (The Xanadu- 
Roland MIDI interface and the alpha Juno- 
2 synthesizer are two products that handle 
these roles extremely well.) The sequenc- 
er/programmer in TMSS can also take ad- 
vantage of the voices of the keyboard/syn- 
thesizer you use with the system. 

The TMSS board uses 12-bit digital-to- 
analog conversion operating at a 50-KHz 
sampling rate. This design allows sound 
quality in the 80 decibel signal-to-noise 
range, approaching that of compact discs, 
which use 16-bit quantization. Actual in- 
stallations may fall short of these ultimate 
capabilities: the PC chassis is full of 
strange electronic noises generated by the 
computer’s logic circuitry, and these sig- 
nals can get coupled into TMSS, resulting 
in a pervasive background noise. The 
noise level is sensitive to card placement: 
some slots are notably more quiet than oth- 
ers. Sound quality is superior to that of sys- 
tems based on other computers, but the test 
unit exhibited an unusual amount of distor- 
tion in some of its waveforms. 

TMSS makes heavy demands on the 
processing capacity of its host computer. 
In its current form, installed in a standard 
PC, TMSS may not be able to keep up with 
rapid keystrokes. Even in the 80286-based 
system | used for testing, editing proce- 
dures bogged down the sequencer and 
temporarily confused the system but not 
for more than a second or so. Even at its 
fastest tempo with complex harmony and 


The typical microcomputer sits "THE BUDDY SYSTEM” acost 
idie at sts work station 30 - 70% effective alternative to purcha- 
of the time How often have you T H E SiNg edditional PCs or network- 
waited for someone to leave ing 

thew desk so you could slip in 

and do a@ quick job on the DY ft. a'not sinetwork, buts Singie 
computer user, multi-eccess system It ia 


cost efficrent end has its place 


How often have you come back everywhere there is a PC 
to work and found somebody 


has moved in to work on your 
computer You need THE 


BUDDY SYSTEM’ ALLOWS 
YOU TO 


SHARE YOUR PC WITH A FRIEND. 
OR BETTER YET 
SHARE A FRIEND'S PC! ! 


manuractunco in Canada By: 


KANO GROUP MARKETING INC. COPYRIGHT © 1985 
(604) 669-5200 
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g You Kcr ete how valuable your 1-2-3° or 
ympnony 1S. 
p MANAGEMENT But what if you need your data on paper? Ina 


OUR R EPORTS specific form? Fast? Lotus has the answer. 


It's called 1-2-3 Report Writer.™ It lets you easily 


| 4-4 format and print customized reports, presentations, 
and pre-printed forms. So you can generate monthly 
DA MAIL N 6 status reports. Weekly sales analyses. Presentation- 
S LA B ELS quality financial reports. Claim forms and invoices. 
Even mailing labels. 


And Lotus-like commands and simple prompts 


\ mean you can get started right away. 
Ot Wt. The cost? Just $150. 
a pL . 
FI p14 Y iS And you can try 1-2-3 Report Writer for 30 days 
We Serna = without obligation. If you don’t like it, send it back. 
sf We'll refund your money. 


t ‘To take advantage of this offer, just complete and 
return the coupon below. Or call 1-800-345-1043. 


[otts}23 Report Writer =} 
NEXT Sige & 4owme eee 
ee Td 
rom | Complete and mail to: Lotus Development Corporation, Atlanta, I. a 
Buy REPORT WRITER. F cone Ge 
JO GTUS. GF WE DOT UKE 11; || Semin cursesies | Mi 

Payment: ——VISA MasterCard Money Order __Check | i 

WE GET A REFUND) | (ease ak Is 

| 


(make payable to Lotus Development Corp.) 
| O Send me more information (QO-1278) : 
Z. MAIL THIS COUPON gy] | coe LLL ap fe 





| Tunderstand [ can return it within 30 days for a full refund. 
| Name. 


Company. . 
Address 
ES Sate Zip—_____. Jj 
Telephon ie ) 

“Residents af the following states apply apphicahir sabes lax CA, DE, FLA, MA, MD MIMN MO, 
NJNY, OH TX, VA. WA Offer good in" S A and Canada only In Canada, make payment by 

‘credit card of International Artal Money Order CUD's and purrtaae cntiens will net be aneeptind 


———— a 















4 
= 






System Requirements Worksheet files from 1 23Ret 1A, Rel 2, or Rel 2.01 or Symphony Rel 10, Rel 1 1.orRel 12, IBM® PC, XT™ AT® Portable, 3270-PC, COMPAQ® Computers, or ATAT® PC 
6300 255K RAM DOS 2 0-3 I, inclusive 
© 1986 Lotus Development Corporation 1 2 3, Symphony and Lotus are regastered trademarks and 1 2 3 Report Winter a trademark of Lotus Development Corporation 








with up to 
2 megabytes erence ye Santen coteadie bree memory and all the built-in features that make print 
the biggest print buffer jobs: large spreadsheets, buffering a breeze. = 
databases, extra long text documents, even complicated No wonder it’s the world’s best selling print buffer. 
So stop waiting on your printer. Increase your pro- 


Microfazer Il fits into any i AZER Il 'AZER cei eee a 

CRENONE PINEINGig [Smee | UMIG FCT FAT nd | EM IGIOXT FCAT nd Ginclam Bosse without 

a A ee ee ee 

tocols and both serial and | Memory 64K to 512K on main board. Up] @8K to 64K. 8K to 512K just isn’t noe plete. For 
Expansion to 2Mb with expansion (Parallel/Parallel version only) || J 

parallel et That Aen «36 pi i ai Pay, Mow 

a Tl with just serial input and output ae “1 Or contact us Ons Quad 

about any printer or plot-|SmemLEDy | eRest,Eror, use, Ready, | Reve, Ero, : Sine pier? 

rae — ji Allows for up to 255 copie of] @Allowe for multiple Sgn aera 

features like PAUSE, pra Leia 

BYPASS, and COPY ASCII form eos 

modes to make any pai lagi dn i 3 

buffer task easier. @ETX/ACK, TRCPRTS/CTS, 5 


DTR/DSR and Xon/Xoff DTR/DSR 
#150, 300,600, 1200, 2400, c0,n00200, | QUADRAM 
3600, 4800, 9600, 19.2K 3600, 4900, 9600, 19.2K Ae remtagoed Seanerre Cormpary 
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several different instruments to each part, 
however, the sequencer played it back. 


strument amplifier) to perform. electronic musical art within the conftnes 
TMSS and Musicom are complemen- | of your home and PC. PC 
tary; they can even share much of the same | ———— 
THE MUSICAL PC Musicom and | hardware. With Musicom you candevelop | Winn L. Rosch is a contributing editor of 
TMSS illustrate the range of the PC’s in- | your talents. With TMSS, you can create | PC Magazine. 
volvement in music making. In the Musi- 
com system, the PC ts only loosely linked 
to the production and control of sound: it is 
simply a command center and interface. 
An external synthesizer creates the 
sounds, controls foudness, timbre, and, 
for the most part, pitch. If the connection 
with the computer is broken, the synthesiz- 
er can perform on its own. 

The Tecmar Music Synthesis System is 
electrically and conceptually linked to the 
host PC. The computer itself generates 
sound and becomes a standalone synthe- 
sizer, needing to be connected only to an 
extemal ampltfier (stereo set or musical in- 
































Fal eee 


7200 Dominion Circle 
Los Angeles, CA 90040 
(213) 685-5 t4t 

List Price: Each course, 
$495; MPU-40)1, $200; 
Roland alpha Juno-2 
(keyboard with eben sensing), $1,295; 
Xanadu IFM-PC, $495 
Requires: 128K RAM, one disk drive, DOS | 
2.0 or later, color/graphics adapter, color | 
monitor, MIDI interface, two MIDI cables, | 














| Never forget another com- and keyboard style. Call for other Ask your Computer Dealer or to 
| mand with PC-DocuMate™ — software not listed here. order by credit card call toll-free: 
templates to remind you. 
Save time and end frustration | Keyboard styles available: : 1-800-762-7 874 
because commands and for- A= IBM PC POX, COMPAQ) {in NC call 919-878-3600) 
mats are at your fingertips for B= IBM POAT Or mail us your personal check, 

C= AT&T6300 New! Pe , 
quick and easy reference. Keylronics 515) New! money order or MasterCard/ 

SMA‘s expertly designed, 


Visa/American Express infor- 
two-sided plastic templates mation. NC residents include 
are easter to use than booklets 4.5% sales tax. Please add $2.00 
or reference cards. The data 


for shipping and handling per 
is complete, it’s eae 

























other keyboard instruments, sight singing, 
and music theory. 
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Tecmar Music Synthesis System 


order. (Foreign orders, except 















ae Wmasneanatee™ | axial ae | CR ndoniy no COB 
d lew! R Base 5000 3 JS. funds only. » 5 
oe ee aien Over 400,000 PC-Docu- n : rn 


Try PC DocuMate templates 
for 30 days. If you are not 
satisfied for any reason, then 


Mates are in use today—at 
home, and at work in Amer- 
1Ca’s Major corporations —like si 
IBM, AT&T, GM, Kodak, GE, return them to us (in new con- 
Exxon, Xerox, and hundreds ace | dition) for a full refund of 
more. New! VolkWriter 3 , your purchase price. 

So order your PC-Dacu- Dor tt-yoursel 4 


(Partial list, call for more Rn 4 4 


(216) 349-0600 


Mates today with confidence 
and join our thousands of 
satisfied users—who never 
forget a command. 


‘Comes with Free 





Attention Corporate Customers: SY!erms Management Assoctates, Inc 
Call for quantity discounts or Raleigh. North Carolina 27609 
How Jo Order PC-DocuMates: quotations on custom templates eS 


Select templates by program to meet your special needs. 





velocity sensing and other MIDI devices. 
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IBM DISPLAY WRITE ill. 
WORDSTAR 2000.............. 







Polaroid Palette................$1389 
Hercules Graphics Plus ......189 
Orchid Turbo EGR..............0+ 575 
Ventei Half Card.......... soseeeee ZOO 









PC a 
236 K, 2 Drives... — 1049 
256 K, 2 Drives Monochrome Monitor. 







































and Card... a 1249 
256 K, 2 Drives Color Monitor & Card........... ..1449 
XT Hage SD 
256 K, 1 Drive, 10 mb Hard Disk..... $1925 
256 K, 1 Drive, 20 mb Hard Disk ... os 1975 |pcoevi, 33 
256 K, 1 Drive, 10 mb Hard Disk Monochrome 
Monitor & Card... a 2165 | MULTIMATE ADVANTAGE. 289 
256 K, 1 Drive, 20 mb Hard Disk FASTBACK... Pc Sse SD 
Color Monitor & Card... ae _..2365 | CORNERSTONE... 
AT SYSTEMS F HARD DRIVES 
AT BASIC 256 K, 1.2 mb Floppy.......... : ..$2550 
512 K, 20 mb Hard Disk 1.2 Floppy... oa, Seo, 
512 K, 20 mb Hard Disk 1.2 Floppy SEAGATE 30 mb w/controller.......». 
Monochrome Monitor & Card.................... ae ... 3135 | SEAGATE 30 mb for AT ST4038 ....... 







512 K, 30 mb casita Hard Disk 


SEAGATE 40 mb for AT ST4051... 
1.2 Floppy...... CORE 












30 mb AT PRUS 0s scsccessee sssecosess ww 150 
40 mb AT PIS... eceicccceescesesessten sees SIO 
56 mb AT Plus... cesccscsceseeees ceeeeeeeet seen O95 










PORTABLES AT&T SYSTEMS 












































72 mb AT Ptus.. : 2295 
2 Drive System................ $1795 prea BERNOULH ea 
mb w/card........... ees 
IBM CONVERTIBLE...... $1595 | 10 mb System...................2070 We tose ' oa ~ 
COMPAQ II MODEL I...... 2750 | 20 mb System...................2120 20 + 20 w/card... 
ZENITH 2171....en-nees- e795 | Upgrade to 640K ..................50 | BERNOULLI PLUS. 


MOUNTAIN 20 mb drive card........ 

WESTERN Digital 10 mb Hard Card... 

WESTERN Digital Hard Card 20 mb.................625 
ee ere | 


TOSHIBA T 1100... .eecseccesssne 1595 
TOSHIBA T 1100 Plus. 1795 
TOSHIBA 3100............. 3400 


Systems include Keyboard, Bit Image 
Graphics, Green Monitor, 256K DOS, 
and On-Board Clock Calendar. 


AT&T Color j 
Monltoniic.§ wets... PLUS HARD CARD 20... 













Prices Subject To Change 










For Orders Call: 1-800-438-6039 
74 For Shipping, Technical & In Georgia Call: 1-404-860-7364 


bai ew 





Bulldog Computer Products “" 


lecerporsies a1 Georpa Micro 









Chips 
80287 - $199 


Chips Chips Chips 
8087 - $149 


Chips 































HERCULES GRAPHICS PLUS.. 2 
ORCHID TURBO EGA = 
-s 
AST 6 PACK w/384K os Laser Jet Phiseel os ae S175 
AST 6 PACK PREMIUM w/512K.. 2° eee 
RAMPAGE FOR AT w/512K Om 90 CPS Dalsywheel ecccon- 1450 
INTEL ABOVE BOARD for PC w/256K ... ‘© : 
INTEL ABOVE BOARD PS for PC oo | Dx 2100 
INTEL ABOVE BOARD for AT w/512K 2 
INTEL ABOVE BOARD PS for AT... 5 
ADVANTAGE w/128K 
a 
J RAM Ill by Tall Tree for PC. w/o K = 
J RAM Ill by Tall Tree for AT w/o K .. OS | 16mb Floppy tor AT... 
ge 
ORCHID CONQUEST gag? | __ External... 
ORCHID PC NETSTARTER KIT... Ey 
AST 5251-11 PLUS Os 
QUADBOARD w/o K f Sh segs corner 
EVEREX SPECIALS ——_ 
(S) 
MAGIC CARD II w/384K.... a SET ae 
MINI MAGIC w/o K =8 cones oun 
300/1200 INTERNAL MODEM. o S| HAYES 2400 Internal. 
60 m.b. TAPE BACKUP for AT | 2” | USROBOTIC COURIER 24 
a » MICROLINK 2400... 
FAM, SOO W/ OK ascscanscnssse gegen ener coer ste 6 ¢ VENTEL HALF CARD... 









1! Sales Hot Line !!  y,,, cane Fumbie 


1-800-438-6039” 
s 





3241-E Washington Road ¢ Martinez, Georgia 30907 






julidog Computer Products 


Incerporssed a1 Georgua Micro 
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AMERICAN SMALL BUSINESS 
SYSTEMS 
Pradesign tl $180 00 
ASHTON-TATE 
Dbase II! + $425 00 
Framework 425 00 
Multimote 218 00 
Mulhimate Advontage _ 27500 
BORLAND 
Lightning $ 6100 
Reflex 85.00 
Sidekick 48 00 
Super Keys 41 00 
Turbo Pasco! . 39 00 
Turbo Tutor 2100 
BPI 
AR, AP, Generol Accounting 

and Poyroll $330 00 each 
Inventory, Job Cast ond 

Church Management 470.00 each 
BREAKTHROUGH 
Timeline $230 00 
CENTRAL POINT 
Copy tl PC $ 2400 
Capy Il Options Boord 8000 


COMPUTER ASSOCIATES (| |) 5) 
Easy Systems Acctg (per module) $305 00 



























































Eosy Systems Payroll 380 00 
Supercate til 185 00 
Super Project Plus 265 00 
cosmos 

Revelation $525 00 
bac 

Easy Accounting $ 4800 
DIGITAL RESEARCH 

GEM Collectian with mause $129 
Gem Deskiap 30 00 
Gem Drow 150 00 
FIFTH GENERATION 

Fastback $ 9500 
FINOT GROUP 

Keep Track Plus $ 5800 
FUNK SOFTWARE 

Sideways $ 3700 
GRAPHICS COMMUNICATIONS 
Freelance $205 00 
Graphwriter Combo 32000 
HARVARD 

Presentation Graphics $230 00 
Total Praject Manager 280.00 
MAYES 

5martcom fl $ 9000 
1m 

DisployWrite Ill $335.00 
00531 6500 
LATTICE 

C Campiler $265 00 
Run C 9400 
LEADING EDGE 

Nutshell $ 6500 
Word Processor w /Maui 

Merge & Spell + 86000 


Lotus 





Lotus Report Water 

Symph« 

MERIDIAN 

Carbon Copy $109.00 
(minimum af twa pieces) 
MAICROGRAPHX 

In-A- Vision $275 00 
PC Drow 220 00 
MICROPRO 

Prapak $245 00 
WordStor 175 00 
WordStor 2000. 24500 
Word5tor 2000 Pfus 290 00 


MICROPROSE (sirategic games: oges 18 
plus recammended) 

Decision in the Desert $ 2500 
F-15 Strike Eogle 2200 
Silent Service 
Salo Flight 































today.* 


MICRORIM 

R Bose 5000 $355.00 
MICROSOFT 

C Compiler $245 00 
Chort 185 00 
Cabo! Compiler 400 00 


Fortron Campiler 
Macro Assembler 
Multiplon 

Project 245.00 


Quick Basic 6200 
Windows 62 00 
Word (Version 3) 305.00 
PAICROSTUF 
Crosstalk XVI $ 9900 
NANTUCKET 
Clipper $345 00 
OPEN SYSTEMS 
GL, AR, AP, Inventory & 

Poyroil $425.00 each 


Purchose Order, Sales 


Order & Report Writer 370.00 each 


Resaurce Monoger 162.00 
PAPERBACK SOFTWARE 

VP Planner $ 55.00 
PETER NORTON COMPUTING 

Nartan Cammander $ 39.00 
Norton Ufilities 52.00 
QUAID SOFTWARE 

Capywrite $ 5400 
Zero Disk 3600 
ROSESOFT 


Prokey $ 7000 





























+ No returns occepied without RMA # 


for full refund 
+ Shipping costs will no! be refunded. 





CALL TOLt FREE 
IN CALIFORNIA ‘vse Natanal) 





CIRCLE 179 ON REA! 


\Vl hen Ame 
House lists an item, 


you can bet it’s in stock! The 
result? Order today, we'll ship 


“Valid on all orders placed before 3:00 PM, Pace Standard Time 


TERMS: | 

+ No sure! . Visa, Mosiercord or Americon Express | 
+ Add $2.00 for COD —All CO.D. cosh or ed check only 

* Prices subject to chonge without notice | 

+ Short shipments must be reparted to us within 24 hours of receipt 


* Non-defective goods must be returned with seals intoct within 10 days of receipt 


+ Management reserves the right to charge up to 10% restocking fee 

» Shipping chorge $3 00 per item in Coliform, $4 00 per item elsewhere This 
does not opply to bulk orders Shipping costs for hordwore items will be higher. 

+ Terms extended to Fortune 1,000 companies, government institutions, schools 
ond universities immediately All others must provide bank ond trade references, 


6925 Canby Street, Suite #103, 


rican Software 






SATELLIVE 

vw Speniect 

set 

dOrder, dPurchose & 
dinvoice (w/stolement & 


$215 00 










inventory $142.00 each 
dPoyroll, dPropect & 
dLedger 275.00 each 









$ 2700 
$330.00 


Masterlype 














Project Scheduler Network 
SIMON & SCHUSTER 


Typing Tutar $ 32.00 
SOFTLOGIC 

Corausel $ 3600 
Cubit 36.00 
Disk Optimiser 3600 
Dauble DOS 3600 
SOFTSTYLE 

Printworks $ 40 00 
Printworks (loser) 70.00 














Don Bricklin s Demo Progrom 


SOFTWARE GROUP 

Enable $335 00 
PUBLISHING 

PFS File $ 8000 

PF5 Pion 80.00 

PFS Repart 69.00 

PFS Write 80.00 
















NATIONAL. 
800-225-8084 


Reseda, CA 91335 818 881-6096 


DER SERVICE CARD 




















SOFTWARE RESEARCH TECHNOLOGY 


















Smartkey $ 3100 
Smortkey w/5Smoriprint 4500 
SOFTWARE TOOLS 

Viewgen $ 4000 
SPRINGBOARD 

Newsroom $ 32.00 
SUMMIT 

Better Basic -$17200 
SYMANTEC 

O&A $215 00 
UNISON WORLD 

Art Gatlery 


$ 2100 
32.00 


PrintMaster 
















WORDTECH 
dB Ill Compiler .. $450 00 






AST (exponsion cards) 






















Premium $395 00 
Rampage AT 445.00 
Rompage PC 260.00 
Six Pack 165 00 
CITIZEN (printers) 

MS5P-20 $395 00 
M5P-10 31500 
Premrer 35 525.00 
€. (VOM (printers) 

1550 $505.00 
C310 $00 00 
BM 

EGA Manitor $710 00 
EGA Adopter 430.00 
Mono Monitor 225.00 
Mono Adopter 210.00 
ProPrinter 42000 





Wasi 

PC Mouse & Dr. Halo If 
ONTEL 

Above 8aard AT 128 
Above Board PC 64 











































Above 8aard PS 256 . 390 00 
8087 (IBM) ...... 115.00 
8087 (8 mhz } 160.00 
MAYNARD 
Mouse $125.00 
20MB Hord Cord 760.00 
MICROSOFT 
Mouse (serial /bus) $120 00 
wEC 
140) Multisyne Manitar $585 00 
PRACTICAL PERIPHERALS 
Modem 1200 $125.00 
PRINCETON 
SR 12 $580 00 
SEAGATE 
20 MB Hord Orive 

w/Wd Cantroller $465 00 
SIGMA DESIGNS 
EGA Cord $390.00 
400 H/L/M. 44000 
TALL TREE 
dLaser 1 $275.00 
JRom3 PC . + 185.00 
JRom3 AT . » 240.00 
TAXAN 
122 Monitor $155.00 
640 Monitor +525 00 
TEAC 
558 '2 Ht Drive $ 8900 










$560 00 































341 855.00 
u. 

Courier 2400 (ext) 3470 00 
Microlink 2400... 470.00 
Password 1200 (ext.) 230 00 
VENTER 

Modem 1200 . $340 00 
1200 w/Crosstalk (int) 34000 
6-H Modem Cable _. $ 15.00 
6-H. Parallel Printer Cable . 15.00 








os 


he 





@ PC LAB NOTES: DEBUG TIPS & CHARLES PETZOLD 


EXPLORING 
WITH DEBUG 


If you want to learn how to program better, fix a program bug, or write a patch to get rid ofan 
annoyance in an application, trying out DEBUG is well worth your while. 


apart to see how they worked. When | 

outgrew toasters, I turned to comput- 
ers. The interesting thing about taking 
apart computers is that you don’t even 
need a screwdriver. All you need is DE- 
BUG. 

The DEBUG program included with 
PC-DOS is intended to be used for debug- 
ging programs, but it’s really much more 
powerful than that. DEBUG is a window 
into the most-intimate intemal workings of 
your machine. By using DEBUG, you can 
become more familiar with the architec- 
ture of the microprocessor in your PC, ex- 
plore the organization of the PC's memo- 
ry, and see how the various pieces of your 
system (applications, resident programs, 
DOS, drivers, the BIOS, and hardware) all 
fit together. 

I’ve probably spent more time with DE- 
BUG looking at other people’s programs 
than at my own, and I’m going to show 
you some of the techniques I use to do this. 
It’s a great way to learn assembly language 
programming, and it can help you fix pro- 
grams that may contain bugs or other an- 
noyances. 


[= the kind of kid who took toasters 


LOOKING AT MEMORY For the most 
part, exploring with DEBUG means look- 
ing at the memory in your PC. The con- 
tents of the PC’s memory are binary num- 


| bers (represented in DEBUG by their 


hexadecimal equivalents) that can be di- 
vided into three categories: code, data, and 
junk. 

By code, I mean machine language, the 
numbers that represent instructions that the 








microprocessor can execute. DEBUG lets 
you translate machine code back into as- 
sembly language mnemonics by using the 
U(Unassemble) command. A pair of inno- 
cent-looking bytes like CD 21, for in- | 
stance, equate to the assembly language | 
mnemonic 


INT 21 


which is the DOS function-call interrupt. 
Youcan insert code into memory with DE- 
BUG’s A (Assemble) command. 

Data is information used by a program. 
Data includes text strings, tables, stored 
numbers, and so on, Data is viewed in DE- 
BUG with the D (Dump) command and 


PC LAB NOTES 

Unleash the power of DOS DEBUG to 
change programs 
PROGRAMMING/UTILITIES 
Acompact pop-up calendar that you 
can tailor to your needs. 
SPREADSHEET CLINIC 

A Symphony notepad, better print 
range control, and file encryption. 
TURBO POWER USER 

Turbo tips: zeroing variables, and an 
undocumented command. 
USER-TO-USER 

Faster screen writes, a copy bug fix, 
and a batch string comparer. 

PC TUTOR 

Interpret CHKDSK error messages and 
control multiple line-feeds. 


even for veterans. 
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entered into memory with the E (Enter) or 
F (Fill) commands. 

Junk is anything left over: memory con- 
tents that serve no purpose right at the mo- 
ment and might just as well be random 
numbers. For example, when you’re using 
a spreadsheet program, the program itself 
is code and the actual spreadsheet stored in 
memory is data. When you exit the spread- 
sheet program, all those numbers in mem- 
ory do not disappear but instead simply be- 
come junk. 


DATAVS. JUNK When looking at 
memory in DEBUG, there’s no clear way 
to tell whether a particular block of memo- 
ry is code, data, or junk, or where one 


| leaves off and another begins. If you use 


the Dump command and see some text 


| over at the right side of the display, it’s 


probably data, but it could be junk. If the 
contents of the dump appear to be unor- 
dered and random, it’s probably code, but 
it could be data, or junk again. If you use 
Unassemble and see some instructions 
prefaced with DB, or some *’protected 
mode’’ 80286 instructions, or something 
that would make no sense if it were execut- 
ed, you’re probably not looking at code. 
Making the distinction between code, 
data, and junk takes practice. It isn’t easy, 


DEBUG always refers to memory ad- 
dresses in what is called segment:offset 
form. The segment and offset addresses 
are both four-digit hexadecimal numbers 
ranging from 0000h through FFFFh (the 
*h’’ suffix means hexadecimal). The ab- 
solute address (which can be represented | 
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as a five-digit hexadecimal number from 
00000h through FFFFFh) is equal to the 
offset address plus 16 times the segment 
address. However, DEBUG never uses the 
absolute address format. 

The same absolute address can be writ- 
ten with many different combinations of 
segment and offset addresses. The correct 
combination is the one used by the pro- 
gram executing the code or using the data. 
You don’t always need to use the segment 
address in DEBUG commands because 
DEBUG will use a default. Whenever 
you're using a command that references 
memory as data (Dump, Enter, or Fill), the 
default segment address is the value stored 
in register DS. Commands that reference 
memory as code (Go, Trace, Assemble, 
and Unassemble) use the defauit segment 
stored in register CS. 


THE ART OF DISASSEMBLING _Dis- 
assembling is a form of “‘reverse engineer- 
ing”’ in which you use DEBUG to turn a 
program into readable assembly language 


| mnemonics and data blocks. 








Unfortunately, you can’t translate ma- 
chine code back into the original assembly 
language source code. In the original con- 
version from source program to the assem- 
bled (or compiled) machine code, much 
crucial information is lost. All of the pro- 
grammer’s documentation and comments 
are gone, for one thing, and all labels and 
variable names are converted to addresses, 
for another (so JMP COLOR_SET turns 
into JMP D148). 

Moreover, despite these omissions and 
shortenings, disassembled listings can be 
quite long. Each printed page of a disas- 
sembled program is equivalent to about 
150 bytes of machine code; a 10K-byte 
program will disassemble into a 67-page 


listing. Obviously, then, while learning | 


the techniques of using DEBUG, you'll 
want to stick with short programs. But 
with enough patience and dedication, you 
can get a fairly good understanding of the 
workings of almost any program by study- 


| ing the disassembled code. 


(Note that some software programs 
have license agreements containing provi- 
sions that prohibit the buyer from disas- 
sembling the code. Some people believe 
that these provisions exist to protect secrets 
embedded in the programs, others argue 
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that the software manufacturers just don’t 
want users to see how poorly written their 
code is. As far as I know, there hasn’t yet 
been a court case where DEBUG has been 
cited as a burglary tool for breaking and 
entering. {Nor do we expect there to be 
any.—Ed.]}) 


A WORKING EXAMPLE Let's say that 
you've just purchased PC-DOS 3.1 and 
have discovered the LABEL.COM pro- 
gram, which lets you create or change a 





= Disassembling turns a 
program into readable 
assembly language mne- 
monics and data blocks. 


volume label on disks. You're curious 
how the program accomplishes this. The 
program doesn’t seem too long (1,826 
bytes), and so it may be worth the effort to 
disassemble it. 

The first step is to determine how the 
1,826 bytes of LABEL.COM break down 
into code and data. Load LABEL.COM 
into DEBUG by entering 


DEBUG LABEL.COM 


and give an R (Register) command (type R 
and hit Return). Register CX gives the size 
of the program in hexadecimal. For LA- 
BEL 3.1, that size is 722h. So, since 
-COM programs always begin at offset 
100h, the program begins at 100h and ends 
at 821h. (Adding 100h and 722h gives the 
next available address after the program, 
and so the program ends | byte before that 
address.) The Register command also dis- 


plays the first instruction of the program, | 


which is at offset 100h. In this case, that 
instruction is 


JMP $376 


It looks like LABEL.COM is jumping 
over some initial data—a typical technique 
in .COM programs. 

Now, do a dump of the entire program 
to get a visual fecl for how it divides into 
code and data: 





D 10@ L 722 


Our guess was right. Up to address 370h, 
most of what'you’ll see on the right side of 
the dump listing is text, in the form of mes- 
sages and a copyright notice. Following 
that, the bytes in the dump display don’t 
seem to have any pattern, which probably 
means that we’re looking at code. But then 
around address SCOh a string of hexadeci- 
mal digits shows up surrounded by a bunch 
of zeros. A few lines later, it goes back to 
looking like code. 

So, you'll have to take a closer look 
around that strange piece of data in the 
middle. This requires the Unassemble 
command. 

As you do this, take some notes about 
what ranges of addresses are code and 
which are data. After you're pretty sure 
this information is correct, use an ASCII 
text editor to prepare a small file called 
LABEL.SCR. This will be a DEBUG 
script file that tums the .COM program 
into a dissassembled program. For LA- 
BEL 3.1 it looks like this: 

U 190 192 
D 103 36F 
U 378 5B4 


D 5B5 5F1 
U SF2 621 
Q 


Now, you can verify that you got it right by 
executing: 

DEBUG LABEL.COM <LABEL.SCR 
When you get something that looks good 
and correct (and sometimes there’s a lot of 


| trial and error involved), the next step is to 





print it out: 
DEBUG LABEL.COM <LABEL.SCR >PRN 


The listing will be about 8% pages long. 

Now the real work begins with annotat- 
ing the listing. I usually first go through 
and circle all the addresses following 
CALL statements. These addresses are 
subroutines, and the division of a program 
into subroutines is the most important 
structural element. Using these addresses, 
I can block out each subroutine and start to 
figure out what each one does. 

Another important key to understand- 
ing the program is to find the places where 
it communicates with the operating sys- 
tem, BIOS, or hardware outside of the pro- 
gram. To do this, mark all the INT instruc- 
tions. The INT 21 instructions, for 
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ATi. 


NOW 
$599. 


LAUGH, CLONE, LAUGH! Who 
would guess that our AT jr has 
more on the ball than his big 
brother? 

AT jr not only delivers fantastic 
features at fabulous prices, but 
gives you top quality in design, 
components, materials, and con- 
struction! 

And for reliability, every AT je is 
burned-in at the factory prior to 
shipment. 

No IBM” compatible system 
gives you more capability and 
value for your dollar than our 
incredible AT jr 


ATi jr. This feature-packed 


$599. model is based 


on an Intel 

8088-2 (or NEC 
20-8) CPU, running at 4.77 MHz 
or 8 MHz, selectable; handles 
PC DOSY MS DOS? XENIX? and 
other operating systems, plus a full 
range of IBM-compatible software. 

The standard system has a “0” 

wait state on memory, and operates 
many times faster than the IBM 
PC/XT.” Offers 640 KB of RAM on 













the motherboard; 360 KB floppy 
disk drive; eight expansion slots; 
LED indicator for the turbo mode; 
AT-style keyboard; 135-watt integral 
power supply; and security key 
lock. Optional features include a 
40 MB hard disk (38 ms), EGA, 
and an 8087-2 math co-processor 


LAP TOP. 
Top system 


$1699. w=, 


IBM compatibility in less than 12.2 
pounds of high-powered computer 
Features an 80€86 microproc- 
essor, giving you twice the speed of 
IBM's lap top; 640 KB of memory; 
two 720 KB, 3.5-inch disk drives; 
an 80-by-25 LCD display with 
640 x 200 resolution, RGB and 
printer ports; and a 1200 baud 
internal modem, optional. 


AMT-286. 


AMT's 
compact Lap 


AMT’s top- 
of: ae 


$1199. so, 


the IBM PC AT® ata fraction of the 


FREE! $185.00 VALUE. 
With any order of $1,000 or 
more, AMT will send you, 
absolutely FREE, a Micro brand 
dress wristwatch. Finest preci- 


sion Japanese quartz move- 
ment. Specify male or female 
size, 


price. Tagged “Best Priced” by PC 
Week, March 1986 issue. 

Our phenomenal AT has a 
16-bit Intel 80286 CPU running at 
8 MHz (10 MHz or 12 MHz optional); 
640 KB of RAM, expandable to 1 MB; 
1.2 MB floppy disk drive; accom- 
modations for 20, 30, or 40 MB 
hard disk drive; a socket for an 
Intel 80287 math co-processor; and 
a “0” wait state on memory, 
optional. 


DON’T WAIT—CALL NOW 
Pick up your phone now and 
get full details or place your order. 


AMERICAN MICRO TECHNOLOGY 
14751-B Franklin Avenue 
‘Tustin, California 92680 
Phones: (714) 731-6800; 

in LA call (213) 477-6320, 

in Bay area call (415) 490-7967 
"Dealer inquiries 


accepted 
aes and availability subject to change without 
Rolice, 


Registered Trademarks—IBM, {BM PC, IBM PC/XT, IBM PC AT, PC DOS: International Business Machines Corporation; MS BOS, XENIX: Microsoft. 
CIRCLE 507 ON READER SERVICE CARD 





me KOK LEOLLE WOO 
RINT MORE, BUT AREN'T WIEN 
O PAY THE PRICE. 


Citizen™ just took all the features of a high-end printer and 
madé a Ss: 
We put them into a low-end printer. The Citizen 120D. 

We created a dot matrix printer with more features and a lower 
price than any other printer in its class. One that produces clean, pre- 
cise letters at a draft speed of 120 cps, with superior comespondence 


quality at 25 cps. 
a as little extras, like a 4K-byte buffer, proportionally 


ced ptinting, full graphics capabilities, and a unique paper loading 
Dre eater corcles And We gpve eae 1¢ 








a With most leading computer systems. 
Because after 50 years of placing a world of precision on your 
NTIS we've come to realize omething. ood thi gs do come in . 
fe information, call 1-800-556-1234 Ext. 34. OF 
800-441-2345 Ext. 34 — 
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instance, are DOS function calls; the value 
of AH at the time of the call indicates what 
call itis. Using the the DOS Technical Ref- 
erence manual, you can then look them up 
to determine what the program is request- 
ing of DOS at each INT 21. 

LABEL.COM starts off by branching 
to address 370h, where it sets the stack 
pointer, clears the direction flag, calls sev- 
| en subroutines, and then executes an INT 
21 with AH equal to4Ch. This DOS func- 
tion call terminates the program. 

This is a nice, clean beginning to the 
program. Those seven subroutines mean 
that the programmer initially broke down 
the job of LABEL.COM into seven dis- 
tinct tasks. 

The first two subroutine calls are 


CALL 938F 
CALL 93A5 


The code from address 38F through 3A4 is 
the first subroutine. When you execute 


U 38F 3A4 


you'll see disassembled statements that 
look like this: 


XXXX:038F 50 PUSH AX 
XXXX:6398 B43B MOV AH,30 
XXXX:26392 CD21 INT 21 
XXXX: 0394 3DO3GA CMP AX,8AS3 


XXXX: 6397 740A pr4 63A3 
XXXX20399 BAECG1 MOV DX, @1EC 
XXXX:839C B409 MOV AH,9 
XXXX:639E CD21 INT 21 
XXXX:G3AG EIBCOZ UMP SAP 
XXXX:63A3 58 POP AX 
XXXX:63A4 C3 RET 


That first INT 21 call with AH set to 30h 
retums the DOS version number in register 
, AX. The program compares AX to 
OA03h, which compares the major version 
| returned in AL to 3, and the minor version 
returned in AH to 10. If AX is equal to 
OA03h (that is, if the DOS version is 3.1), 
then the program jumps to the end of the 
subroutine. If not, it loads DX with the val- 
| ue OIEC, calls INT 21 again with AH 
equal to 9, then jumps to address SAF, 
‘somewhere outside the subroutine. 

Why does the program load the value 
1ECh into DX? What is that number? 
Well, Function Call 9 prints a string that 
begins at the address in register DX. So, 
sure enough, if you look up at the top of the 
listing, you'll see that a string of text be- 
gins at that address and reads **Incorrect 
DOS version.” 
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After printing this error message, the 
program jumps to location SAFh, which 
terminates the program through DOS 
Function Call 4Ch. So, now you have a 
complete understanding of this first sub- 
routine. It checks the DOS version. If it 
doesn’t find DOS Version 3.10, the pro- 
gram prints an error message and exits. 
Obviously, that’s a pretty simple type of 
subroutine and a standard check in many 
DOS programs, but the same general 
methods apply when disassembling the 
rest of the program. 


SIGNPOSTS UP AHEAD The INT 2! 
instructions in LABEL.COM and other 
programs are important because they indi- 
cate where the program is communicating 
with the ‘‘outside world.”” DOS function 
calls are only one of several signposts you 
will see in disassembled programs. 

Many programs will also contain BIOS 
function calls. These will also be INT in- 
structions, but with numbers less than 20h. 
They are documented in the Technical Ref- 
erence manuals for the PC, XT, and AT. 

These manuals will also tell you the 
meanings of any IN and OUT instructions, 
which indicate that the program is commu- 
nicating with hardware. 

You should be on the lookout for places 
in the disassembled code where the value 
of DS or ES is set to Oh or 40h. These val- 


ues mean the program is referencing loca- 
a single code and single data segment will 


tions in the interrupt vector area or the 





= DOS function calls are 
only one of several 
signposts you see in 
disassembled programs. 


BIOS data area—also documented in the 


PC, XT, and AT Technical Reference 
manuals. When DS or ES is set to AO0Oh, 
BO000h, or B800h, the program is directly 
accessing the video display. 

The easiest programs to disassemble 
are small .COM files with lots of /O and 
Interrupt 2 th calls. Big programs will con- 
tain long stretches of code with no I/O at all 





and no indication what is going on. For in- 
stance, a spreadsheet program will un- 
doubtedly contain a bunch of floating- 
point routines that will appear extremely 
boring and will not tell you anything of real 
significance. (If you really want to leam 
how to write floating-point routines, write 
atiny program using floating point in some 
high-level language, compile it, and then 
disassemble the compiled listing.) 

Programs written in high-level lan- 
guages will generally be in .EXE format. 
(Turbo Pascal programs are one major ex- 
ception.) Assembly language programs 
longer than 64K bytes will also be in .EXE 
format. In .EXE programs, code and data 
are generally in different segments. Disas- 
sembling small .EXE programs is usually 
fairly easy if they have just one code and 
one data segment. 

When you first load the .EXE program 
into DEBUG, however, you don’t know | 
where this data segment is located. The | 
value of CS and IP definitely points at code 
because that’s where the program begins 
execution. (This does not have to be the 
beginning of the code segment, however.) 
But register DS points to the Program Seg- | 
ment Prefix. Generally one of the first 
things an .EXE program will do is change 
DS to point to the data segment of the file, 
so you can determine this address by disas- 
sembling a bit of the beginning of the code. 

The total size of an .EXE program with 


be indicated in registers BX and CX when 
you load the program into DEBUG. If the 
data segment follows the code segment, 
you can determine the length of the code 
segment by subtracting the segment ad- 
dress of the code segment from the seg- 
ment address of the data segment and mul- 
tiplying by 16 (i.e., adding a0 to the end). 
The length of the data segment is then the 
total length less the length of the code seg- 
ment. 

If you see numerous areas of code that 
begin 

PUSH BP 

MOV BP,SP 


it often means the program was written ina 
high-level language (such as Pascal or C) 
and was then compiled. Assembly lan- 
guage programmers usually pass parame- 
ters to subroutines through registers. Com- 
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pilers, by contrast, are written to pass 
parameters by pushing them on the stack. 
The subroutine then uses register BP to ac- 
cess these parameters. 

Disassembling compiled programs is 
usually more difficult than disassembling 
assembly language programs simply be- 
cause they are longer, use memory loca- 
tions more than registers, and contain code 
that is more convoluted than the code a hu- 
man assembly-language programmer 
would write. On the other hand, disas- 
semblies of compiled programs are more 
structured, particularly where subroutines 
and functions are involved, because they 
won’t usually branch from one subroutine 
to another or use ‘‘fall-through’’ tech- 
niques. 


RESIDENT PROGRAMS Many of the 
more interesting and unusual programs to- 
day remain resident in memory. You could 
disassemble such programs like normal 
programs, but it’s sometimes easier to dis- 
assemble them after they’ve been loaded 
into memory. This is particularly true 
when the intialization part of the program 
shifts some code around before it termi- 
nates. 

Before you load the resident program, 
however, get a printed listing of the first 
256 bytes of the interrupt vector area by 
executing the following DEBUG com- 
mand with your printer toggled on (by typ- 
ing Ctrl-PrtSc or Ctrl-P): 


DO:6 100 


‘Then get another one after you load the res- 
ident program. 

Resident programs take control by in- 
tercepting interrupt vectors. The differ- 
ence between the two listings you've just 
made will tell you which interrupt vectors 
the program is intercepting. The second 
listing tells you the addresses of the rou- 
tines within the resident program that inter- 
cept each interrupt. 

(Note that DEBUG itself takes control 
of Interrupts 22h and 23h when it loads, so 
these will be different even if the resident 
program does not intercept them.) 


Each interrupt vector is 4 bytes long. 


The bytes are displayed in reverse order. 
For example, if the resident program 
you're examining has a ‘‘hot key,’’ there’s 
a good chance it’s intercepting Interrupt 9, 
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THE FLEXIBILITY OF 
ASSEMBLY LANGUAGE 


ore so than other programming 

language, assembly language is 
the language that lets you say the same 
thing in many different ways. For in- 
stance, here’s a combination of code 
you'll see in some programs that get 
close to the PC hardware: 


SUB AX, AX 

MOV DS, AX 
This instruction means the program is 
setting segment register DS equal to 0 


and is getting ready to access something | 


in the lower 64K bytes of memory, most 
probably an interrupt vector address or 
information in the BIOS data area. 

The BIOS data area is documented as 
segment 40h (which means it begins 1K 
above the very bottom of PC memory), 
but the segment:offset addressing system 
used by the 8088 and 80286 micro- 
processors allows you to address the 
same address in many different ways 
(65,536 of them to be exact). 

As an example, the current keyboard 
shift states are stored at the addresses 
0040:0017. But some programs will use 
0000:0417, which refers to exactly the 
same byte. Although I’ve never seen it 
done, a program could also use 
0020:0217 or even FFFF:0427. In each 
case the absolute address equals the off- 
set address plus 16 times the segment ad- 
dress. 

In the example above, I used 


SUB AX, AX 





which is the hardware keyboard interrupt. 
The Interrupt 9 vector address is stored at 
0000:0024, because each interrupt vector 
Tequires 4 bytes, and 9 timcs 4 equals 24h. 
(If you're disassembling the memory-resi- 
dent SideKick, you can use its own calcula- 
tor instead of doing these hexadecimal 
multiplications in your head.) 

If the 4 bytes at address 0000:0024 look 
like this: 

B6 @1 7F 19 








| to set register AX equal to 0. I could also 


have used 
XOR AX, AX 


You'll probably see these two statements 
more frequently than the simple and 


| straightforward method: 


MOV AX,@ 


The SUB and XOR instructions are both 
shorter and faster than the MOV instruc- 
tion. They save I byte and seven clock 
cycles, which is equivalent to about 1.5 
microseconds (millionths of a second) on 
a 4.77-MHz PC. Insignificant, you say? 


| Well, much of the art of assembly lan- 


guage programming is involved in sav- 
ing bytes and clock cycles. They add up.” 

Tricky programming can speed up 
programs and create tight code but can 
also totally obscure what is going on. 
Here is a famous sequence of code that 
doesn’t seem at all like it should do what 
it does: 

ADD AL,9@h 

DAA 

ADC AL, 40h 

DAA 


If AL contains a value between 00h and 
OFh, this little routine translates it into the 
equivalent printable ASCII character. 
The byte 00h is translated to 30h (which 
is 0) and OFh is translated to 46h (which 
is F). 

Not bad for 6 bytes of machine code. 
—Charles Petzold 


the address of the Interrupt 9 handler with- 
in the resident program is actually 
197F:01B6. You'll find it easier to disas- 
semble the routines in the resident program 
if you first set CS (using the Register com- 
mand) to the segment used by the resident 
program, in this case 197Fh. 


DISASSEMBLING DOS When you 
need more information about DOS than 
the DOS Technical Reference manual pro- 


PC MAGAZINE 8 PON Ee aes 
29; 











PRODUCTIVITY 


TRACING THROUGH DOS 
(AND OTHER DEBUG DISASTERS) 


ne of the most important rules about 

using the DEBUG T (Trace) com- 
mand is that you cannot trace through 
DOS Interrupt 21 function calls. 

Here’s why: DOS is not a reentrant 
operating system. If one program is in the 
middle of a DOS function call, another 
program cannot use DOS until that func- 
tion call has been completed. The most 
obvious (but not the only) problem is that 
DOS maintains an intemal stack during 
function calls. A second program that en- 
ters DOS before the first one has been 
completed will use the same area for the 
stack and write over the contents of the 
first program’s stack. (DOS actually 
maintains three separate internal stacks, 
one for function calls 01h through OCh, 
another for function calls ODh and above, 
and a third for function calls 01h through 
OCh during critical errors.) 

Tracing through a program making a 
DOS call runs right up against this reen- 
trancy problem. When DEBUG regains 
control following a Trace instruction, it 
displays the contents of the registers. It 
does this by calling DOS. If the function 
call DEBUG uses (and it’s different de- 
pending on the DEBUG version) uses the 
same stack as the DOS call of the pro- 
gram~you’re tracing, the original stack 
will be destroyed. 

If you accidently hit T at an INT 21 in- 
struction, there’s no need to immediately 
panic, however. DOS goes through sev- 
eral instructions before switching to the 
new stack. So, all you need to do is exe- 
cute a G (Go) command followed by the 
address in the program right after the INT 
21 instruction. Be sure to use both the 
segment and offset address in this Go 
command because the code segment will 
be different after the INT 21 instruction. 

Although you can follow T with a pa- 
rameter indicating the number of instruc- 
tions to trace, you shouldn’t use it unless 
you know there will be no DOS calls in 
the code before the trace has completed. 


Here’s another piece of code to watch 
out for: 


CLI 
MOV SP, something 
MOV SS, something 
STI 


The programmer is changing the stack 
pointer (SP) and the stack segment (SS) 
so that the stack will be at a different lo- 
cation in memory. The programmer has 
disabled interrupts with a CLI instruction 
and then enabled them later with STI. 
Otherwise, if the happened to 
be interrupted following the MOV SP in- 
struction (say, by the hardware timer), 
then the stack, in effect, would be ad- 
dressed by the old stack segment and the 
new stack pointer. Where does this 
point? Who knows? But it could easily 
write over existing code or data. 

The problem is that the 8088 single- 
step intemal interrupt used by the Trace 
command is not disabled by the CLI 
command. When this interrupt returns 
control back to DEBUG after the MOV 
SP instruction, it will be using an invalid 
stack. 

If you see code like this, execute a G 
(Go) command to skip over it and break 
after the new stack has been completely 
defined. The correct way to write this 
type of code is 


MOV SS, something 
MOV SP, something 


When the 8088 microprocessor executes 
any instruction that changes a segment 
register (such as SS), it disables all inter- 
rupts—including the single-step inter- 


rupt—auntil after the next instruction. If 


you enter a T (Trace) at the MOV SS in- 
struction, you'll actually regain control at 
the instruction following the MOV SP in- 
struction. That way both the stack seg- 
ment and stack pointer have been 
changed without interruption. 
—Chariles Petzold 











vides, disassembling DOS itself is one 
way to get it. It’s also an extensive project. 
My disassembled listing of DOS 3.1 runs 
to about 200 pages for the IBMDOS mod- 
ule and another hundred for COMMAND 
.COM. 

To find where DOS is located in memo- 
ry, boot up without loading in any resident 
programs and use DEBUG to see where 
the Interrupt 21h vector points. It’s the 4 
bytes stored at 0000:0084. When you dis- 
assemble the code for the Interrupt 21h 
handler (as shown above for INT 9), you'll 
find it uses the value of AH to look up an 
address in a ‘‘dispatch table.’ This table 
contains the address of all the DOS func- 
tion calls. When you get the whole listing 
of DOS on paper, you can use this dispatch | 
table to find where each function call be- | 
gins. 

You'll find that function calls within | 
DOS tend to call and jump to routines that 
are scattered throughout the listing with no 
apparent rationale or order. After spending 
much time attempting to annotate a disas- 
sembled DOS, 1 wasn’t surprised to learn 
that Microsoft uses a ‘‘code scrambler,”’ 
which randomly mixes up the order of rou- 
tines within a program. Maybe Microsoft 
doesn’t want us to disassemble DOS. 
Well, that’s too bad. 


UNDOCUMENTED DOS CALLS 
Some of the interrupts and function calls 
you find in a disassembled DOS are not 
documented in the DOS Technical Refer- 
ence manual. To find out about the uses of 
undocumented DOS calls, the best pro- 
grams to look into are those that do magic 
things—things that just don’t seem possi- 
ble, based on the regular DOS technical 
documentation. 

CHKDSK, for instance, is able to de- 
termine the layout of any block device (any 
storage device organized with a directory 
and a FAT, such as a disk or some tape 
backup systems) installed as a device driv- 
er, no matter how unusual it is. Where’s 
the DOS function call that provides that in- 
formation? (See Programming/Utilities, | 
PC Magazine, Volume 5 Number 8.) 

PRINT is a resident program that gets | 
around the DOS nonreentrancy problem 
(see sidebar, ‘Tracing through DOS [and 
other DEBUG Disasters]) to access the 
disk. There’s lots of undocumented stuff 
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| there. (See PC Tutor, PC Magazine, Vol- 
| ume 4 Number 21.) 

And DEBUG itself does some strange 
things—like jumping back and forth be- 
tween parent and child processes with no 
apparent problems. 

Sometimes it's possible to determine 
what an undocumented function call does 
simply by the use of it within one of these 
programs, but usually you have to go into 
DOS to see what’s happening on the other 
end. Often, the implications are more hid- 
den. For instance, Function Calls 50h and 
51h set and get the ‘Current Program Seg- 
ment Prefix’’ (PSP). Use of these calls al- 
lows DEBUG to switch between parent 
(DEBUG) and child (program being de- 
bugged) processes. However, within DOS 
these two calls simply retrieve or save this 
address. It’s only when cxamining memo- 
ry allocation or file /O calls that the full 
implications of this Current Program Seg- 
ment Prefix become apparent: it turns out 
that the owner of an allocated memory 
block or the open file handle is the program 
whose PSP is stored in DOS as the Current 
Program Segment Prefix. 


SHORT CUTSI One popular use of 
DEBUG is to make patches to programs to 
fix bugs or correct other undesirable be- 
havior. Finding the place to patch often 
does not require a complete disassembly 
but can be done just by using the DEBUG 
S (Search) command. 

For example, one very popular spread- 
sheet program (now no longer sold be- 
cause the company has a second release 
out) had a nuisance kind of copy protection 
that required you to put the original distri- 





bution disk in drive A: to start it up. It was | 


arather primitive form of copy protection 
and a lot of people found easy fixes, which 
are still listed on many computer bulletin 
boards. With this fix, the program could be 
installed on a hard disk where users could 
definitely get $495 worth of hassle-free 
use from it. 

How did so many people find the fix? 
Just a little common sense. And DEBUG, 
of course. 

Since the key disk pretty obviously had 
a funny track on it with more than the nor- 
mal eight sectors, the program probably 
checked for the existence of these sectors 
by accessing the disk through the BIOS 
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CASE STUDY: 
A COLORFUL CLS 


he hardest part of patching existing 

programs is determining where the 
patch should go. You really have to make 
an intelligent guess about the functioning 
of the program. 

As an example, let’s attempt to modi- 
fy COMMAND.COM so that it colors 
the screen on a CLS command. As with 
any type of patch, try it out on a copy and 
not the original. 

First, think about what we should look 
for. CLS is different from all the other 
DOS intemal commands. It is the only 
internal command that does something to 
the screen other than just write to it with 
simple teletype output. CLS blanks the 
screen and homes the cursor. Since it 
can’t do this through DOS calls (unless 
ANSL.SYS is loaded), it is probably call- 
ing the BIOS directly. The BIOS Inter- 
rupt 10h call controls the video, and so 
the CLS command probably uses several 
INT 10h instructions. The machine code 
for INT 10h is CDh 10h, 

(While this same method will work 
under any version of PC-DOS, Version 
2.0 and later, the addresses I'll be using 
are from PC-DOS 3.1. Other versions of 
PC-DOS (or MS-DOS) will have differ- 
ent addresses; you should be absolutely 
certain that you're using the correct ad- 
dresses, 


Load COMMAND.COM into DE- 
BUG: 


disk call, Interrupt 13h. The machine code 
for an INT 13h is CD 13. So, to find where 
the program called the BIOS disk routine, 
you can just load the program into DE- 
BUG and do a Search command: 


5S 100 FFFE CD 13 


and DEBUG will display the address 
where these bytes are located. (Of course, 
when DEBUG prints out such an address, 
it doesn’t necessarily mean that it points to 


How to patch COMMAND.COM so that it colors 
the screen when you type CLS. 


DEBUG COMMAND. COM 


and do an R command. The size of 
COMMAND.COM is in register CX. 
For DOS 3.1’s COMMAND.COM, this 
value is SAAAh. 

Now do a Search command to look for 
the CDh 10h bytes: 


S 190 L SAAA CD 16 


You'll get a list of six addresses, all clus- 
tered close together. The first one is 
261Dh. You can now pick an address a 
little before that (to see what the first call 
is doing) and start disassembling: 


U 261B 


The first INT 10h has AH set to OFh, 
which is a Current Video State call. The 
code checks if the returned value of AL 
(which is the video mode) is less than 3 or 
equal to 7. These are the text modes. If 
so, it branches to 262Ch. If not, it just re- 
sets the video mode with another INT 10 
at address 2629h. 

At 262Ch, the code first sets the bor- 
der black (the INT 10 at 2630h), then 
does another Current Video State call (at 
2634h) to get the screen width in register 
AH. It uses information from this call to 
set DX equal to the bottom right row and 
column. It then clears the screen by 
scrolling the entire screen up with anoth- 
er INT 10 (at 2645), and then sets the cur- 





a piece of code. A particular sequence of 2 
bytes together like CD 13 has a | out of 
65,536 chance of occuring in random data. 
Or it could be an address or another piece 
of instruction.) 

For .EXE programs larger than 64K 
bytes, you may have to do multiple Search 
commands, for each one can cover only 
6AK. In that case, just add 1000h and the 
contents of register DS together and ex- 
plicitly preface the first address with this 
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sor to the zeroth row and zeroth column 
with the final INT 10 (at 264Dh). 

When it scrolls the whole screen, the 
zero value in AL actually means blank 
the screen. The value of BH is the attri- 
bute to be used on the blanked area. In an 
unmodified COMMAND.COM, BH is 
set to 7 (which is white on black) by the 
following statement at address 2640: 


MOV BX,0700 


If you prefer a yellow-on-blue attribute 
(IEh), you can change this line by going 
into Assemble mode by entering 


A 


then entering 
MOV BX, 1E00 


and exiting Assemble mode by entering a 
blank line. 
Now you can save the modified file: 


Ww 
and quit DEBUG: 


Q 


When you load the new version of 
COMMAND.COM (and you can do so 
without rebooting by just entering 


COMMAND 


on the DOS command level), a CLS will 
turn the screen blue and display charac- 
ters as yellow. 

If it doesn’t or if anything you type 
shows up as white on black, that proba- 
bly means you have ANSI.SYS loaded. 
If you use ANSI.SYS, you don’t have to 
make this patch but can instead use the 
PROMPT command for coloring the 
screen.—Charles Petzold 







segment address. 

Once you find the address where the of- 
fensive bytes occur, you can then disas- 
semble just that short section. (For EXE 
programs, watch out—the Search com- 
mand is based on the DS segment while 
Unassemble is based on CS.) For this par- 
ticular spreadsheet program, this disas- 
sembly revealed what the program was do- 
ing with these INT 13 instructions, what it 
was expecting to see on the disk, how it re- 
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acted if it didn’t find it, and what might be 
done to skip all this nonsense. 

When you're going to patch an .EXE 
program, the first thing you must do is to 
rename it so it doesn’t have an .EXE ex- 
tension. DEBUG throws away the EXE 
header when loading an .EXE file and thus 
doesn’t allow it to be saved back onto the 
disk. Without the .EXE extension, DE- 
BUG loads the whole file, header and all, 
Starting at offset 100h. You will have todo 
another Search command to find out where 
the code ended up. When you’re finished 
making patches with the Enter or Assem- 
ble commands, you can write the program 
back out to disk with the W (Write) com- 
mand and then rename it back to the .EXE 
extension. 

Of course, copy-protection schemes 
have become much more sophisticated 
since 1983, and so such an easy solution is 
unlikely these days. However, the same 
methodology still holds for fixing other 
types of bugs or annoyances in programs. 

For instance, if a program makes your 
screen colors something you don’t care 
for, you could search for the 2 bytes CDh 
[0h, because these are the Interrupt 10h 
BIOS video call. 


SHORT CUTS II The DEBUG G (Go) 
and T (Trace) commands allow you to 
monitor the execution of a program by 
breaking at a particular address or by sin- 
gle-stepping through instructions. The Go 
command is usually entered followed by a 
breakpoint address. DEBUG replaces the 
contents of this address with a Breakpoint 
Interrupt (the 1-byte machine code CCh). 
When this breakpoint is executed, control 
returns back to DEBUG, which then puts 
the original byte back in. The Trace com- 
mand entered by itself executes one in- 
struction and then returns control. In each 
case DEBUG displays the contents of the 
registers and the next instruction that it will 
execute. 

Ifa program does something that you'd 
like to learn more about, you can use these 
two instructions to find the particular area 
where what you’re interested in happens. 

This technique can be used only for nor- 
mal, nonresident programs. Even in nor- 
mal programs, you cannot trace through 
Interrupt 21h calls. This is because Inter- 
rupt 21h is nonreentrant. DEBUG is also 





making Interrupt 21h calls to read the key- 
board and write to the display, and that’s 
no good when somebody else is using In- 
terrupt 2[h. When you are about to exe- 
cute an Interrupt 21h (as indicated by the 
INT 21 in the Trace display), add 2 to the 
value of the IP (instruction pointer) regis- 
ter, and enter G (for Go) followed by that 
address. Youll regain control when the In- 
terrupt 21h has finished. Or, if you have 
DOS 3.0 or later, just enter a P (Proceed). 
This does the same thing. 

You can usually trace through ROM 
BIOS calls, but you cannot use the P or G 
commands in ROM unless the G com- 
mand is followed by an address that is not 
in the ROM. Both these commands work 
by writing the 1-byte Breakpoint Interrupt 
machine code instruction into memory and 
obviously that won’t work with read-only 
memory. 

Let’s suppose you have a program that 
beeps at some point and you'd like to dis- 
able the beeping. Think of the program as 
a series of nested subroutines. The pro- 
gram begins, it executes a few subrou- 





= Finding the place to 
patch a program often 
does not require a 
complete disassembly 
but can be done just by 
using the S command. 


tines, and then it terminates. Each of these 
subroutines, in tum, may execute other 
subroutines. One of these subroutines 
beeps and you have to find it. 

(('ll be using the Proceed command in 
this example. If you have DOS 2.x, you'll 
have instead to take the contents of the IP 
register, add to it the length of the instruc- 
tion, and enter G followed by that number. 
The length of the instruction is equal to the 
number of two-digit bytes that are shown 
on the bottom line of the register display 
following the address of the instruction.) 

Load your program into DEBUG and 
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start to single-step through its instructions 
by repeatedly entering T. When you get to 
an INT instruction, enter P. When you get 
to a CALL instruction, write down the ad- 
dress where the CALL occurs (at the far 
left on the bottom line of the register dis- 
play) and enter P. If the beep does not oc- 
cur during the execution of that subrou- 
tine, keep going with T commands. If the 
beep does occur, enter a plain G (which 
executes without breaking), exit the pro- 
gram and exit DEBUG. Now reload the 
program into DEBUG, enter a G followed 
by the last address you wrote down. This 
brings you to the subroutine whose execu- 
tion caused the beep. Now, instead of us- 
ing the P command, use T to trace through 
the subroutine. You've gotten one level 
deeper. Now you can use P to execute 
without tracing any nested subroutines 
within this subroutine, each time writing 
down the address where you do this. When 
one of these subroutines beeps, again just 
finish up the program with G, exit DE- 
BUG, and restart it. 

Each time you do this, you're getting 
one level closer to finding that beep. The 
program could be beeping in any one of 
several ways (writing an ASCII 7 to the 
display through DOS or the BIOS Tele- 
type routine or manipulating the 8253 tim- 
er chip directly through OUT instruc- 
tions). It'll help if you try to think of all the 
ways the program could be beeping so that 
you know what you’re looking for. 


THE CAVEATS None of the methods 
I’ve described will work with every pro- 
gram. For instance, some high-level lan- 
guages have functions to call BIOS inter- 
rupts that construct an Interrupt instruction 
and execute it instead of including the In- 
terrupt instruction directly in the code. 
Searches for the Interrupt instruction will 
not work. 

Using the P (Proceed) command to exe- 
cute subroutines will not work with pro- 
grams that store data following the CALL 
statement. (ROM BASIC and Turbo Pas- 
cal programs do this.) The subroutines in 
these programs know the data is there and 
adjust the return address on the stack to ac- 
commodate it. The DEBUG Proceed com- 
mand won't know about this little prob- 
lem. Programs that load other programs 
with EXEC calls also present problems be- 


SYMDEB: A STEP UP FROM DEBUG 

The SYMDEB symbolic debugger that comes with 
Microsoft’ s Macro Assembler, Version 4.0, is a big 
improvement over DEBUG for disassembling programs. 


f you would like something more pow- 

erful than DEBUG, the SYMDEB de- 
bugger (included with the Microsoft 
Macro Assembler, Version 4.0) is ideal. 
SYMDEB is a superset of DEBUG; if 
you know DEBUG, you know SYM- 
DEB. However, SYMDEB gives you so 
many more functions than DEBUG that 
once you start using it, you'll never go 
back. 

For instance, DEBUG’s D (Dump) 
instruction displays a table of hexadeci- 
mal bytes. SYMDEB supports D but also 
adds DW (Dump Words), DD (Dump 
Double Words), DA (Dump ASCII 
string), DS (Dump Short Reals), DL 
(Dump Long Reals), and DT (Dump 
Ten-Byte Reals). These last three show 
decimal equivalents of floating-point 
numbers stored in the three formats sup- 
ported by the 8087 math 
chip. SYMDEB has a whole set of Enter 
commands that function similarly. 

To display interrupt vector addresses 
with DEBUG, you would enter 

D 6:9 
and then read off each set of 4 bytes back- 
wards to convert them into segment and 
offset addresses. With SYMDEB, you 
can simply enter 

DD 0:9 
and SYMDEB will display the data in 
segment:offset fashion. 

SYMDEB also supports arithmetic 
expressions. If you want to see the ad- 
dress of Interrupt 9, you don’t have to do 
a hexadecimal multiplication of 9 and 4 
in your head. Instead, you can use 


DD $:9%4L1 


You can also use registers in these ex- 
pressions. To search through an entire 
.COM file for a particular sequence of 


bytes with DEBUG, you first have to get 
the value of register CX, which is the size 
of the program, and use that in the Search 
command. SYMDEB lets you use CX 
directly: 

S 1$¢ L CX (whatever) 


During traces with the T command, 
SYMDEB will display an English de- 
scription of the function call (based on 
the value of AH) whenever it encounters 
an INT 21 instruction. 

SYMDEB will also refuse to trace 
through a DOS function call. If you enter 
T at an INT 21 instruction, it will return 
control at the following instruction just as 
if you had entered P (Proceed). 

SYMDEB’s real value is revealed 
when you’re debugging your own pro- 
grams. As its name implies, SYMDEB is 
a symbolic debugger. This means it can 
display names you've used in your pro- 
gram where DEBUG displays only 
memory addresses. With programs com- 
piled under Microsoft's C, Pascal, and 
FORTRAN compilers, SYMDEB can 
even display your source code along with 
the disassembled machine code. 


mF ACT FILE 


Microsoft Corp. 
16011 NE 36th Way 
Box 97017 


Redmond, WA 98073 

(206) 882-8080 : 

List Price: $150 

Requires: 128K RAM, one disk drive (two 
disk drives or hard disk recommended), 
DOS 2.0 or later. 
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NOTHING DOWN. 


Even the best of personal computers a total blackout. 

can have a bad day. Blackouts happen. And there’s more. Powermaker Micro 

Usually at the worst possible time. UPS also removes spikes and other 
But power interruptions don’t need to error-producing transients from incoming 


be business interruptions. And lost power power, protecting your PC’s sensitive 

shouldn't result in lost data. Not with the circuitry. 

POWERMAKER’ Micro UPS from Topaz. So, if your PC needs a little help once 
Designed specifically for hard disc and __in a while, give it Powermaker Micro UPS 

critical-use business systems, Powermaker protection. For nothing down. Call us 

Micro UPS ensures a continuous supply today at (619) 279-0831, or contact your 

of smooth sine wave power even during local Square D distributor. 
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WHY NOT GIVE 


PC MAGAZINE AS A GIFT? 


A subscription to PC Maga- 
zine is a gift that will bring 
your colleagues, friends or 
clients important information 
about products to help them 
make the most effective prod- 
uct selections for their IBM/ 
MS-DOS standard system. 
Every issue will bring 





for IBM and compatible PC 
hardware and software. Plus, 
they’ Il learn about short-cut 
routines, applications and 
power tips to help them work 
smarter with their system. 

PC Magazine, the one busi- 
Ness gift that’s right to give all 
year long! Act today and give 





them comprehensive com- one year (22 issues) of PC 

rative product evaluations Magazine for only $24.97—a 
parative product « g y 
based on testing in the PC saving of 62% off the regular 
Labs, the publishing indus- single-copy price of $64.90. 
try’s only testing laboratory 
fF i i a Please send PC Magazine for one year to: a 
|! a i Mr.Mrs. Ms.. SE nes 

Company. 
| a Address. 
| CO | City State__Zip. | 
Please send gift card from: ! 
CALL | mrmrs.m 

| T.Mrs. MS. | 
| TOLL- | ...., | 
| FREE) 
| 1-800- | A*"ss | 
| 852- City__ State Zip. | 
| 5200 7 Bill me for $24.97 1) Payment for $24.97 enclosed | 
| R Charge my: CL) AmEx 1 Visa [) MasterCard | 
| FASTER car¢No_______ iE xp. Date | 
| SERVICE Se ee ae one | 
L $3497 cree 





| does nol yel exist. 


_ some way. The code and 


bytes. li then adds some code to the EXE 
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cause you don’t know where the program 
will be loaded. You have to be careful with 
overlays as well. 

I’ve also recently encountered some 
.EXE programs that have been ‘‘packed”’ 
using the EXEPACK utilily written by Mi- 
crosoft and included with its Macro As- 
sembler and C Compiler. (You can proba- 
bly guess which software company has 
been shipping these packed programs.) 
EXEPACK can make many .EXE files 
smaller by compressing strings of repeated 





# Disassemblies will be 
impossible when a 
program is encrypted in 


data will look like junk. 


file that decompresses it after it’s been 
loaded. Getting pasi this loader into the 
guts of the program is a real nuisance, and, 
as far as I know, an UNPACK program 


Disassemblies will be impossible when 
the program is encrypted in some way. 
Both code and data will look like junk. 
You’ll have to trace it past the decryption 
lo make any headway. 

One such program I tried tracing kep! 
going through a loop that disabled the sin- 
gle-step interrupt used for the trace. The 
code thal disabled this interrup! couldn’t be 
changed because it was used (as data) for 
the decryption logic. I gave up on thal 
one—I decided the program was junk. 

But even so, every time I’ve used DE- 
BUG 10 do some exploring, I’ve learned | 
something. Even if I don’t get to where I 
set out for, I always see some neat things 
along the way. [Editor's note: For infor- 
mation on software products that help you 
edit programming code, see ‘‘Easier Than 
DOS DEBUG: Six Utilities for Byte-Level 
Editing”’ in this issue.] fae 





Charles Petzold is a contributing editor of 
PC Magazine. 
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LEADING EDGE 


Model “0” — PC-compatble, dual 360K 
roan Grives, a poi) monitor, 256K 

1 senal port, 1 parallel port, 
operating system 


$1,295 
Pagel De wat vain baad $1 695 
Model ‘Dr wit 20ME @4 BEN 


CUGGGRGEE 
AT&T? 6300+ 


PERSONAL COMPUTER 
With 512K RAM, 20-MB hard disk, 1.2-MB 
floppy, monochrome monitor, UNIX 
operating system capabilites, MS-00S 
operating system and GW Basic Software 


$3,495 
UNdNnGnE 


PRINTERS & MODULES 


Okimate 20 Color Printer . 
Plug-n-Print Module... 
Okidata 182 (NLO included) 
Okidata 183. 


BERGER ES 
NEC MONITOR 


NEC JC1401P3A MULTI-SYNC MONITOR 


$599 
KEYTRONICS 


KEYTRONICS KB5151 KEYBOARD 


$169.95 
DUGHEONEE 


AST 
ENHANCEMENT CARDS 


Rampage 256K .. 
Rampage AT 512K.. 
Advantage 128K . 
Mega Pius I 

1-0 Mini... 

$2511 


$299.95 
$504.95 
$369.95 
$269.96 


amok TE 7.\ 
COMPUTERS 
rere 1100 PLUS 


modi 3100 PORTABLE 
Pipe ible with abet $3, 699 


Hard Disk... 














THE BOTTOM LINE | 


MEMORY CHIPS 
64K, each.. $ CALL 
256K, each. .$ CALL 


ENHANCEMENT CARDS 
PERSYST 


Persyst BOB . $374.95 
QUADRAM 

Quadboard OK .. . $209.95 

Quadram EGA+ ... $399.00 

Quadboard 384K ... . $319.95 
MQUNTAIN 

Drivecard 20........ ..$799.95 

Bete Cad 20) .......:aasan Oe otss-soc00s.7 $565.00 


We carry a complete line of Mountain products! 
HARD DISK SUBSYSTEMS 


PC-COMPATIBLE 
Intemal — 20-MB............. vo $429.00 
Intemal — 42-MB (35 ms) .. $1,249.00 
Extemal — 20-MB .. .. $624.00 
Extemal — 42-MB (35 ms) .. $1,444.00 


OMEGA BERNOULLI BOX 


20-MB (10+10) with card ... $1,995.00 
40-MB (20+20) with card . $3,095.00 
HARD DISK DRIVES 
AT-COMPATIBLE 
40-MB . .. $799.95 
PRINTERS 
TOSHIBA 
Toshiba P351 P/S... .$1,089.95 
Toshiba P3211 . F tou 
Toshiba P341... 9.00 
CIE 
CIE-3500..... $1,499.00 
DIABLO 
43. eninaannce $499.00 
DBO IF $2,299.95 
635. $999.00 
EPSON 


We carry a full line of Epson pnnters — 
please call for our lowest current pnces! 


NEC 
(US Leen er concer ce mmm. $409.95 
8850... $1,195.00 
3550... $795.00 


SURGE SUPPRESSORS 


DATA SHIELD 
Data Shield BS .... . $59.95 
Data Shield 100... . . $68.95 
TAPE DRIVES 
TALLGRASS 
GrasShopper.......<ciaws. cM... .ciNinis ase $639.95 


® Standard disk drive configurations with direct tape 
access for program and DOS command execution 
¢ IMAGE backup with file-by-file restoration 
TECMAR 
Qic 60 H.. ve» $1,545.00 
We carry a full line of Tecmar products! 


MODEMS 
HAYES 
Smartmodem 300 .... $139.00 
Smartmodem 1200.... $389.00 
Smartmodem 12008 $329.95 
Smartmodem 2400... $579.95 
Smartmodem 24008. $549.95 
MONITORS 
AMDEK 
300A $134.95 
310A $149.95 
600..... $409.95 
722... $539.95 
725. $559.00 
730. $774.95 
PGS 
HX12 $469.00 
HX12E $555.00 
MAX12E $179.00 
§R12.. $599.00 
TAXAN 
TM5... $129.00 
T116. $135.00 
7121. $152.00 
7122. $159.00 
7220 $259.00 
1620 $429.95 
1630 $469.95 
T640 . $529.95 


Not reaponsible tor typogrephice! errore « Immediate raplecemant or repair of detactive goode at our discretion « 

We welcome Corporate Accounte « NJ Reeldente add 6% eslee tax * 20% reetocking charge for all returned non-detective 
Itame ¢ All iteme subjact to avallability © ALL PRICES eubject to chenge without notice « Allow 1-2 weeke lor pereonal 
checke to claar « FREE technicel eupport « All pricee ere ceeh pricee, edd 3% tor credit cord « Minimum Shipping & 


Hendling Cherge — 5.95 « 


CREDIT CARDS ACCEPTED 





The bottom line is that nobody offers lower prices or better 
service on all computer hardware, software and peripherals 
than Micro-Mall. For the best deals In America call us. 





Out-Of-State 
1-800-634-4884 





CIRCLE 202 


Monday-Friday, 
9AM-6PM EST. 


IN REAVER SERVICE CARD 


In New Jersey Call 


PACD EY AC T= 1010) 





A MEGABYTE FOR DOS! 





| MicroWay is the wore jeaainy retait 
er of 8087s and high performance PC 
upgrades. We stock a complete selec- 
tion of 8087s that run from 5 to 12 
MHz All of our coprocessors are 
shipped with a diagnostic disk and the 
best warranty in the business - one 
year! We also offer daughterboards for 
socketless computers (NEC PC) and 
287Turbo which increases the clock 
speed of the 80287 from 4 to 10 MHz. 
OurNUMBER Se AU runs 
at 12 MHz with a megabyte of RAM 
and achieves a throughput of .1 mega- 
flops with 87BASIC/INLINE, Intel For- 





| SPEEO UP YOUR AT 
OR AT COMPATIBLE 
WITH 287TURBO” 10 MHz 


A2D-160™ MicroWay's fete cee Board 
periorms 160,000 12 bit Anal 

sions per second! includes sof 
fastest 12 bit A to O board available. For the IBM 
PC XT and compatibles. 295 


87SFL™ Microway’s Scientific Function Li 
brary contains 170 scientific and engineering func- 
tions. Callable from most 8087 compatible com 
pilers ... First Language $250; Additional $100. 


MATRIXPAK™ manages a MEGABYTE! 
Whitten in assembly lang panes OM our runtime pack- 
age accurat jimanipulates ange qatricese! very very 
fast speeds, Inci ersion and the 

solution of rohan Hey athe equations. Cal 
able from RM or MS Fortran, MS Assembler, or 
87BASIC/INLINE each $99 


87FFT™ writen in assembly language, per 

| forms Forward and Inverse FFTs on real and com- 

pox arrays which occupy up to 512 Kbytes of 
ML Also does convolutions, auto correlations, 

hamming complex vector multiplication, and com- 

plex to ; radial conversions. Callable from most 

8087 compatible compilers $200 


| 87FFT-2™ performs two-dimensional FFTs. 
Ideal for image processing Requires 87FFT $100 





FASTBREAK™ employs the 8087 to in- 
crease Ihe speed of Lotus 1-2-3" Version 1A or 
1A* DY UP LOSE ..5 2. ects octets conn $79 


87 Verify™ For users who have tobe absolute! 
sure of their results! This background task Peri 
ically performs an 8087 accuracy and Berry 
















Microsoft Fortran V3.31.... 
IBM Prof Fortran 


PO. Box 79 
Kingston, Mass. 
02364 USA 
(617) 746-7341 





tran, or Microsoft Fortran. Software re- 
viewers consistently cite MicroWay 
software and 8087 expertise as the 
best inthe industry! Our customers fre- 
quently write to thank us for recom 
mending the correct software and 
hardware to meet their specific needs. 
They also thank us for our same-da 
ence ! En addition to our own 

peda port the 8087 and 
80287 we ose the largest at 
specialized software available For 
more information call us at 


617-746-7341 


MegaPage’ The The only nor Totus EMS board 
we comes with es of cookrunning, 

drain CMOS installed Includes. 
mah disk, print spooler, disk cache, and EMS driv- 
ers. For the IBM PC, XT & compatibles... $549 


MegaPage AT/ECC” EMS cardior the PC 

AT.and compe roves ince Error Correction Cir 

culty, With CC, 11 encounters RAM ara Wi 256K sothe 
RAM errors. 


CMOS $8 $699; 3 megabytes C MOS sizes. 
Optional wri! poet! daughterboard..... $95. 


OFixer™ Our disk utility which thoroughly 
checks PC or AT hard disks for bad sectors and 

updates the MS DOS file allocation table accord- 
ingly. Solves the AT hard disk problem!’... $149 


mizer™ Optimizes the hard 
DOpti a oe mizes a soe 
ae ‘om ining sade FlOS, oo. cece ee $49 


DCache™ Our disk caching software speeds 
up. your’ Byistorig itwely used tracks In 


memory. memory used can be 
selected in 64 Kbyte banks $49 


87MACRO/DEBUG™ Contains all the 
pieces needed for writi ing BOG 7 /B02 87 meee 
code Eade 8 MicroWay's 87DEBUG See 
OBJ—ASM™ A multipass object modu 
lator and disassembler. Produces ‘Soomety vie 
guage listings which include public bois, ex- 
symbols and labels commented with cross 
aterm Idea! for patching object modules for 
which source is not available.............5 $200 


87BASIC™ inctudes patches to the IBM BASIC 
or MS Quick BASIC Compiler for USER TRANS- 
PARENT 8087 support. ides 
formance for all 


onometrics, transcen 
tion, muitiplication, and division. ..... each $150 


87BASIC/INLINE™ converts the output of 
the IBM BASIC Compiler into optimized 8087 
inline code which executes up to seven times fast- 
er than 87 BASIC. Supports separately compiled 
inline subroutines which are located in their own 
segments afd Can, cortain up to 64 Kbytes of 

la. This allows programs grealer than 128K! 
Requires the IBM iC Compiler Version 1 and 
a Macro Assembler. Includes 87BASIC ... $200 


pon acti UDI runs RTOS or RMX con 
lers under Di $300 


icro 
Wayr 
8087 Support 


For the IBM PC, PC XT, PC AT and Compatibles. 


NUMBER SMASHER/ECM™ 
THE FASTEST ACCELERATOR 
CARD AVAILABLE 
ives you 12 MHz speed in two modes: 
9oaK or one megabyte of “Extended 

Conventional Me .” MEGASWITCH 
MMU and MegaDO: software make It 
possible to run DOS applications with 
es 5K using PC compilers, Auto 


D and Lotus 1-2-3. Does not re- | 


quire EMS poe Totally compat- 
ible. Priced from $599 with 512K to 
$1199 for complete package. Option- 
al 8087-12... $295 


8087 UPGRADES 


All MicroWay 8087: include a one year warranty, 
complete MicroWay Test Program and accurate 
installation instruct 


8087 5 MHz......... wigs" 
8087-2 8 MHZz............ $ 


80287-3 5 MHz......... $179 


For the IBM PC AT and 286 compatibles. 


.... $229 


80287-6 6 MHz... 


For 8 MHz AT compatib' 


80287-8 8 MHz... 


For the 8 MHz 80286 


256K RAM Set 150ns... 
256K RAM Set 120ns... are 
128K RAM Set PC AT.............. $49 
287Turbo”™ 10 MHz it you own an AT, 
Desinro 282 or AL compasiole, ni isthe cardyou 
need to get reasonable nic performance. it 
plugs into your 80287 socket andinckdes ape 
cially driven 10 MHz 80287. The 
throd configu tions The lehd At versloninched raat 
a hardware RESET button $450 
287Turbo8 MHz .- $369 
87/88Turbo" ie astubby card which Includes 
clock calendar and a speed controller which 
esthe from 4.77 








to 7. 
socketed 8: 
30 ins card 


2a cary overs sew harare by sow ] 


286 TurboCache™ 


Call for our complete ca 
software which supports the 7. 
in London, please phone 223-7762 








OP-CAL is just what its name im- 
Pres a pop-up calendar. No, it 
doesn’t keep your appointments, 
highlight today’s date, or beep, chime, or 
otherwise carry on. What it does do, at a 
keystroke, is display compact monthly cal- 
endars in a small window on your screen 
without biting off a big chunk of your com- 
puter’s memory. With so many multiple-K 
resident programs contending for RAM 
space today, perhaps that’s enough. 
POP-CAL supplies accurate calendars 
back to the start of the Gregorian calendar, 
which is 1583. While periods prior to 1583 
would be easy enough to incorporate, that 
has been left to the ambitious reader, as the 
extra formatting and testing require more 
space than is justified here. 


GETTING POP-CAL Details on how to 
obtain POP-CAL for yourself are con- 
tained in the accompanying sidebar. The 
assembly language source code is shown 
in Figure 1, and a BASIC program that 
will create the command for you automati- 
cally is shown in Figure 2. You can acti- 
vate the program either by entering POP- 
CAL at the DOS prompt (assuming POP- 
CAL.COM is on the default disk drive in 
the root directory) or by putting the com- 


Once activated, POP-CAL will make itself 
resident and then return control to DOS. 
From that point on, simply press Alt-C to 
| pop up the monthly calendars on-screen. 





CHANGING THE MONTH AND YEAR 
When loading, POP-CAL notes the cur- 
rent month and year, then displays a calen- 


mand in your AUTOEXEC.BAT file. | 


PRODUCTIVITY 


@ PROGRAMMING/UTILITIES & LEO FORREST 


A CALENDAR FOR 
ALL SEASONS 


Here’ s a handy pop-up window calendar that gives you every month from January of 1583 to 
December of 9999 at a memory cost of less than one byte per decade. 


dar for that month in the current year when 
it first pops up. After that, you may move 
to new months and/or years by pressing the 
four cursor control keys on the numeric 
keypad. The Left Arrow key takes you 
back a month, and when you pass January, 





the year is decreased by one and the month 
is reset to December. Similarly, the Right 
Arrow key increments months and resets 
to January of the next year when you pass | | 
December. 

The Up Arrow and Down Arrow keys 





title POP-CAL - popup calendar for 1563 - $999 AD, 


comment 7 
Use Alt-C, to pop 


and terminate calender generetor. 


up 
Use left/right cursor keye to change monthe. 
- Use Up/Down cursor keye to change yeare. 


eegment 
eeeume cs:caeg 


Werieble data is etorsd in PPF eres. 


PIESELETE SIE 


etetue_port 
prfdata 


@ 
a 


v ppfdete <> 
a 


org 

begin: jmp 
ab 

daye ab 


montbe db 


31,26,31,30,31,36,31,3 
aw 


oh 
aw 2e86h 


‘JanPebMar Ap! eben fer besos Hie rh 


r@olde old Interrupt 16h BIOS vector. 
r@olda caller'e steck segment 

sHolda caller'e steck po 
s@olda baee segment of video buffer 
realendar'e month 

sealender'e yeer 

siet day of month 6=Sun,,,,6=Sat 
rO0ffset to left edge 
pCalendar display ettribute. 
sBuey fleg, for our etack 
sHolda current crt 

Number of columne on screen 
rvideo card etetue port eddreee 


100b-stetue_port 
Locate ppfdate and eeeign prefix "v". 


inter 


of calendar, row 6 


pInitialiee calender; go reeidant. 
"Copyright 1966 21ff-Davie Puhliehing Co.",1Ah 
*GunMonTueWedThrFrisat! 


NovDec' 
38,31 sJan-Dec daye/montb 


sPointe to BIOS data segment 
#(Alt) tC) scan code to start/stop program. 


= ae Intercapt hayetroke reeding 


ineaehs eti 
see ah,6@ 
je come_back 
ekip_us:jmp a@word ptr v.roml6h 
come_back : 
cap v.busy,6 
ekip_us 


@word ptr v.roml6h 
ex, ecen_coda 
now_buey 


jne 
getkey: puehf 
cell 


Turn interrupte back on. 

sSee if wee requeet for an ectual key. 
sIf 90, we'll check it firet. 

jOtherwise, let go streight to caller. 


Ie calendar routine busy? 

If so, paee ell keye along. 

Else, call BIOS keyboard routine, 

peo it will return the key to us. 

sIe ecan code correct? 

sI£ 80, go to work. 

rElse ee paee on key to caller. 
(Figure ! continues) 





Figure 1: The assembly language program for POP-CAL.COM. 
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Get a Grip 
on Assembly 
Language. 
The award winning 


Visible Computer: 
8088. 













— ; ~*~ - 
The Visible Computer is a book and 
software combination for mastering 
the elusive skills of assembly lan- 
guage. PC Tech Journal took one look 
and made it their September '85 
“Program of the Month.” 

It's an animated simulation of the 
PC's microprocessor that lets you see 
with your own eyes how assembly 
language works. You'll be using it as 
a debugging tool for years to come. 

It's a tutorial. A lot of people think 
the 350 page manual is the best book 
on assembly language ever written. 

It's 45 demonstration programs you'll 
execute with the simulator, from simple 
register loads to advanced programs 
that manipulate interrupts and perform 
file 1/O, And what you'll learn applies to 


all 86 family proces- $79 95 
@ 


sors, including the 
80186 and 80286. _not copy protected 


The Visible Computer for IBM PC/XT/AT and true 
compatibles. If your dealer doesn’t have it, order direct: 
Software Masters, 2714 Finfeather, Bryan, TX, 77801. 
(409) 822-9490. Please include $3.00 shipping. 

Bank cards accepted. 

































TVC takes you inside the 
processor as it executes programs. 


Software Masters” 
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PRODUCTIVITY 


@ PROGRAMMING/UTILITIES 


DOWNLOADING POP-CAL 


lhe programs that appear in our 

Programming/Utilities column (as 
well as any other programs we publish) 
can be downloaded by modem from the 
PC Magazine Interactive Reader Ser- 
vice. There is no charge for this service; 
however, users are cautioned that these 
programs are copyrighted material and 
are made available only for individual, 
noncommercial use. Making copies for 
others (including placement on other 
electronic bulletin boards), with or with- | 
out charge, is a violation of the Ziff-Da- 
vis copyright. 

The modem number for PC-IRS is 
(212) 696-0360. Set your modem and 
communications software to use 1200 (or 
300) bps, 8 data bits, | stop bit, no parity. | 
PC-IRS files with a .COM, .EXE, or | 


-ARC extension require that you also use 
the Xmodem error-checking protocol; 
our other files (e.g., with extensions of 
-ASM or .BAS) can be downloaded us- 
ing either regular ASCII or Xmodem 
transmission. 

POP-CAL.BAS, whether typed in 
from the magazine at your keyboard or 
downloaded from PC-IRS, will automat- 
ically create POP-CAL.COM when run 
once in BASIC. POP-CAL.ASM, also 
listed both here and on PC-IRS, allows 
you to modify the program but requires 
that you use a macro assembler (IBM or 
Microsoft) and the following commands: 


MASM POP-CAL; 
LINK POP-CAL, 
EXE2BIN POP-CAL POP-CAL.COM 


POP-CAL.COM AT A GLANCE 


Syntax: 
[d: ] [path]POP-CAL 


Operations: 


<Alt-C> Toggles calendar on/off 
<Right-Amow> Ahead one month 
<Left-Amow> Back one month 


control the years directly; if you try to go 
back before 1583, the Down Arrow key is 
ignored. All keystrokes, except the four 
cursor keys and the Alt-C keys, are ig- 
nored while the calendar window is on the 
screen. This includes all the numbers on 
the numeric keypad, so make sure that the 
Num Lock key is not on if the calendar fails 
to respond to the cursor keys. 

POP-CAL will run just as fast as you 
can send the cursor keystrokes, but that is 
only about a decade per second at standard 
keyboard settings. (You can run through 
about a century every 4 seconds if you 
have one of the high-speed typematic utili- | 
ties installed.) For convenience, especially | 
when pursuing distant dates, POP-CAL | 
starts with the current month only upon the | 
initial call. After that, the first calendar 





<Up-Armow> Ahead one year 
<Down-Arrow> Back one year 


Notes: 

POP-CAL.COM is a memory-resident 
program and normally is loaded 
through your AUTOEXEC.BAT file. 


—Craig L. Stark 





popped up will be the last one examined 
earlier in the session. 


CHANGING THE POP KEY The Alt-C 
key combination was chosen for purely 
mnemonic reasons (‘‘Alternative Calen- 
dar’). Other programs you use may al- 
ready require this key pair, or you might 
yourself already be using it to call one of 
your /-2-3 keyboard macros. In such a 
case, it’s easy enough to modify POP- 
CAL to use another letter or combination 
of letters. 

If you’re working with the POP-CAL. 
ASM listing shown in Figure | and want to 
use a new trigger key, alter the ‘scan 
—code”’ value, which is currently set at 
2E00h. If you are working with the POP- 
CAL.BAS listing, you will want to change 
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What Lotus® 1-2-3"did for spreadsheets 


The Isgur Portfolio System” 


does for Portfolio Management .. . aly nee 


The Isgur Portfolio System, (IPS), is designed by Lee S. Isgur, First Vice President 
with PaineWebber Inc., and one of the world’s leading financial analysts. 








(FLDesk Forueneral (F7)%r10e5 (FS Buy ‘Sel. Keevew BRU 


eee | HR ie 

het Cash/Hargin eon Current 

Net Value oF Assets: ae i. e fault Age 
654 Hf 
$t4, 08 w eit p 


Qty rehase Gurrent 


Awealth of powerful yet intuitive analytic capabilities are at 
your fingertips: 











Display gains & losses on an annualized basis 

Through “Suggest!” mode, advises what to sell and when, for tax optimization while 

keeping your portfolio diversified. 

“Suppose”, to assess possible price variations 

All of this on the screen oras comprehensive printed reports. 

Mulli-currency holdings 

Totally automatic, single key lelecommunications price updates from aff Major services 

Timely alerts: calendar ‘memo function automatically advises you on short-term 
long-term changes, option expirations, price alerts as well as your own 

personal reminders. 


Whether you are a modest investor or managing a multimillion dollar set 
of portfolios, the IPS gives you an outstanding combination of flexibility 





os 
Unrealized Carn’ Loss): 


















Security purchase 












Sep/10/84 


0 
18M Seo/10'5 200 





: : a : 
One of the many screens that help you manage your investments. and power at an unbeatable price. With the GEM" interface the IPS is 
both easy to learn and use. 


Stocks, bonds, option commodities, mutual funds, 
cash accounts . .. manage and track them all! 


NEED MORE? There's much more - the potent “Replay” macro 
function « the built-in full featured telecommuni- 
cations program « comprehensive graphing 
analysis - on-line HELP for every major program 
function « an incredible selection of reviewing 
capabilities. 

IINTERESTED? Good! Now find out more. For only $7.50° receive a 
comprehensive demonstration disk and detailed 
brochure. Call our toll-free 800 number. 


HOW MUCH? Only $249.95” 


NOW INCLUDES! 
CONVINCED! Obtain the Isgur Portfolio System from your MANac, Fs 
investment software supplier, or directly by calling rae tcrmere rary — me ‘cote “TALK 
1-416-881-9941 or writing to Batteries Included ae oe ee 
at the address listed below. = Value of $99.95 
We accept Visa, MasterCard, American Express, bank 
drafts and money orders, 





AN INTEGRAL | | SOLUTIONS PRODUCT FROM BATTERIES INCLUDED 


30 Mural Street, Richmond Hill, Ontario 149 185 Canada (416) 991-9941 Telex 0621-9290 @ 17975 Sky Park North, Suita P, Irvine. California, USA 92714 Talex 509- 139 
The Isgur Portfolio System ts currently averleble for IBM" PC end MSIDOS systems with graphics or color cepebility end 512K minimum RAM 
“US SUP Versions far the Apple Macintosh, Commodore Amiga end the Ateri ST available in 1986 


APPLE ATARI ATARIST COMMODORE AMIGA 18t /OTUS 172 AD GEM ARE BEGISTERER TAALEWABRS RESPELIIVEL © Dé APPLE COMP-TERS NC ATARI InC COMMODORE BUSINESS MACHINES INC 18M BUSINESS WACWINES INC LOTUS BEVEL OPMERT CORP AND DIGITAL RESEARCH IAC 
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Alctington Computer Products gives you the 


best prices on 


IBM PC 


2 Drives, 256K 
Monochrome Monitor 


$1275 
$1495 
$1625 


2 Drives, 256K, 

Color Monitor 

2 Drives, 256K, w/10MB 
Monochrome Monitor 


IBM PCs... 
IBM XT 


1 Drive, 640K, 

20 MB Hard Disk, 
Monochrome Monitor 
1 Drive, 640K, 

20 MB Hard Disk, 
Color Monitor 


$2275 


$2495 





... and COMPAQ too! 


COMPAQ PORTABLE 


2 Drives, 256K $1595 


1 Drive, 256K w/20 MB = $7999 


' COMPAQ DESK PRO 


1 Drive, 640K w/20 MB 


COMPAQ 286 


DESKTOP — 1 Drive, 256K 


w/30 MB, Monitor $3995 


BOARDS 


HERCULES 
GRAPHICS CARD 


HERCULES COLOR CARD . 
SIGMA COLOR 400 


PARADISE AUTOSWITCH 
QUADRAM EGA 

AST ADVANTAGE W/128 K . 
AST RAMPAGE 

AST RAMPAGE AT 

INTEL ABOVE BOARD .... 


ORCHID PC TURBO 
/DAUGHTERBOARD 


AST 5251-11 


MODEMS 


HAYES 1200.......... sees $365 
HAYES 1200B ALONE.... ..... .... $299 
HAYES 1200B W/SOFTWARE $335 
HAYES 2400 


MONITORS 


AMDEK PRINCETON 
.. $145 MAX 12... $159 
$399 HX12E.... $505 
$505 SR12 
THOMPSON 


NEC MULTISYNG.........0c0 oe 


Green or Amber Monitor $2275 
PORTABLE — 1 Drive, 
256K, 20 MB Hard Disk $3795 


* ISSUE HIGHLIGHTS 


AST 6 PACK 
PLUS 384K 


$199 


HERCULES 
COMPATIBLE 
COLOR CARO 


$69 


EVEREX 300:1200 
INTERNAL MODEM 
W SOFTWARE 


$149 


EVEREX 
THE EDGE 


$219 


HERCULES 
COMPATIBLE 
GRAPHICS CARD 


$95 


SEAGATE 
20MB KIT 
FOR PC XT 


$419 


MONITOR 


$559 


{inel_ cable) 


$415 


$104 


SOFTWARE 


WORDPERFECT 41 .. $205 D BASE III PLUS 
WORDSTAR 2000 $229 FRAMEWORK 
WORDSTAR 2000+.... $289 ENABLE...... ....... 
WORDSTAR PRO ..... $239 LOTUS 123.... 
MULTIMATE $205 SYMPHONY 
MULTIMATE ADV .... $245 HARVARD TOTAL 
VOLKSWRITER Ill .... $145 PROJECT MGR 
TURBO LIGHTENING. $§ 59 SMARTCOM II.... 
$319 CROSSTALK .. 


REVELATION .. $499 NORTON UTIL .. 


NEC MULTISYNC 


PRINCETON 
HX12 MONITOR 


IBM AT 


1.2 Floppy, 512K, 
20 MB Hard Disk, 


$3075 


Monochrome Monitor 
1.2 Floppy, 512K. 

20 MB Hard Disk, 
Color Monitor 


$3295 





DRIVES AND TAPES 


10 MB Tape Back Up $439 
20 MB Tape Back Up for AT . $549 
60 MB Tape Back Up for AT . $749 


360K Floppy for AT ......... $115 

360K Floppy for PC/XT...... $ 99 
SEAGATE 

10 MB Hard Disk Kit ........ $379 

20 MB Hard Disk Kit ........ $419 

SOIMBifoteAlieeer en... $609 

AOUMIB TO AU ieee acu $749 


PRINTERS 


EPSON 


$229 LO 800... 
$259 LO1000.. 
$339 OX 20.... 
$469 DX35.... 


OKIDATA 


ML192 IBM... 
ML193 IBM 


* 


LX 80.... 
[EX:90 ...: 
FX85.... 
FX 286... 


PC MOUSE 
W DR. HALLOW 


$405 


$329 


. $325 


SILVER-REED 
EXP 800... one 


IBM 
PROPRINTER .. 
PROPRINTER XL 
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v.busy,1 
v.sevas, as 
v.sevap, sp 
sp,cs 


88,8p 
sp,otfset v.roml6h 


65,V¥.savaa 
ap, ¥. savap 


ah, 8 
v.huay,8 
gatksy 





begin_celenders: 

push ca 
cs 
ds 
ss 


de:csag 

wndo 

ahowcsl 

v.mnth,dh 
mov Vv.yaGr,cx 

] ahowcal :call fill 

] input: mov sh,0 

int 16h 

cup 8x, acsn_code 

getdate 

wndo 


jmp 
axtcal: mov 


jna 
exits call 


rat 
getdate :mov éh,v.mnth 
cx, V.year 
ah,75 


mov 
trylfts § iP 


Resd keys input. 


tryrgt 
dh ’ 
nxtcal , 
dh,ll F] 
cx ? 
chkloyr : 
sh,77 , 
tryup 3 
dh 


3 
tryrgts 
, 


Set busy flsg, to et ect our stack. 
Seve caller's atac ant. 
yaave caller’s atsck bs ntar. 


yAvoid intarrupt right now. 
Reset stack to our cods seqmant. 
yStart our atack below ROM16 sddr. 


#8ave sll usec's registers. 


3Go do the calendars. 
yWhen finishad,... 


pRaators all uaer's ragistara 


grastora old stack 


yReset AH to BIOS kay rasd function. 
yAllow reuss of calandar stsck. 
3#Go get naw key from BIOS, 

Procsas calsndars, 


Sat DS snd ES to our cods segmant. 


ySet for etsnderd *up" diraction. 

yLat Asaemhlsr use DS addraaaing, now. 

ySava Scraan data. Put old calandar on it. 
3Go fill in calandar, in case none made yst. 
;Stors new month velus. 

Stora new yaar. 

3Pormat snd elepley, new calender. 

wWait for key stroka 


yAnother (Alt) (C)? 
yI£ not, initialize CX (yser) snd DH (month). 
gRestores original screan data and 
# go restore celler’s stack... sll done. 
Load calendar month into DH. 
sLoad calendar yser into Cx. 
was key a4 laft arrow? 
sIf not, go ses if was a right srrow, 
If a left srrow, reduce month by 1. 
Whan pase Jan, switch 
to Dec of prior yaar. 
Raduce year by ona. 
Go check thst its atill in rangs. 
Right arrow? (incrsasa month) 
If not, sse if an Up srrow. 
Was right srrow, so incrssse month. 








éh,11 
nztcal 
dh ,6 


cx 
chkhiyr 
ah,72 


the fifth number on line 430 (currently 46), 
along with the row total for that line (the 
last number on the line) and the grand total 
checksum on line 270. 

A handy source for some possible key 
combinations may be found in the IBM 
BASIC manual that comes with your ma- 
chine. From its Extended Codes table you 


| can see, for example, that Alt-D has a sec- 


ond code of 32. This could be used in place 
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y See if past December. 

3 If€ not, go maka tha calsndar. 

3 If was, rasat month to January 

# snd move up to next year. 

} Than inaura year ia atill in range. 
3Up srrow? 


(incresse — 





(Fis igure. 1 continues) 


of the 46 on line 430 to convert the trigger 
key from Alt-C to Alt-D. Scanning further 
down the page, you'll see that replacing 
the 46 with 119 would convert the Alt-C to 
Ctrl-Home. 

When altering the 46 on line 430 of 


POP-CAL.BAS, you must alsochange the | 


772 at the end of the line and the 96431 on 
line 270. For instance, if you are convert- 
ing to Alt-D, substitute 32 for the 46. Then 





FREE 


Computer Supplies 


CATALOG 





iVIOORE 


BUGINESE PRODUCTS CATALOG DiVIsION 


The only computer 
supplies company 
with an In-Stock 
Guarantee. 

You need top quality supplies 
so your PCs can live up to their 
potential. We have a complete 
selection of the best. And we 


back them up with Moore com- 
mitment to serving you. 


Our Triple Assurance Guaran- 
tee means prices won't change 
unexpectedly, a 30-day trial/ 
return period guarantees your 
complete satisfaction and infor- 
mation about the products we 
seil is a toll-free call away 
before or after you buy. 


And we guarantee the items 
you order will be in stock or 
you get a full 10% off your next 
order. No other company gives 
you that assurance. Send for 
your free catalog today! 


O Yes, please y send me a free 
catalog. 


Name 
Title 
Company 
Address. 








Telephone. 
Customer Code 146D21 


Moore Computer Supply Catalog 
P.O. Box 20, Wheeling, IL 60090 
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wow wwmwe enn eeeeeecesy 


Introducing 
XyWrite lll. 
The word 
processor that 
defines a new 
standard of 


performance. 





{f you're a word processor user witha 
heavy work load, you need a package 
that gets the job done on time. 

Now there's a fast, powerful, easy-to- 
use package that virtually eliminates 
productivity bottlenecks. It's a package 
that's so flexible and so well supported 
that it can be your personal and cor- 
porate standard. 

It's the new XyWrite Ill, with more 
than 475 features and functions. Such 
as multiple file search, sorted directo- 
ries, and on-line reference manual. 
Totally redefinable keyboard, outline 
numbering, foreign languages, mail- 
merge, indexing and footnotes. There's 
also automatic syllable wrapping at 
fine width or tab columns, full propor- 
tional printing and see-what-you-print 
display. You can have up to 9 windows 
and even use memory resident pro- 
grams in XyWrite Ill. 

Give us a call at (617) 275-4439 for 
more information or send $7.00 for a 
demo disk. You'll discover 
how XyWrite {Il sets a new standard of 
performance. ONLY $395.00 plus 
shipping. MC and VISA accepted. 


XyQuest.... = 


P.O. Box 372, Bedford, MA 01730. 


“Requires 1BM PC, XT, AT or compatible 
hardware with 256K memory 
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trydwn 


ce 
ca,19000 
input 
natcal 
ab,00 
input 


oa 
ca,1562 
input 


ire 
ne 
chkhiyr:cmp 
jga 
j=p 
trydwn: cep 
jne 


cal 3 
Pill in the new calendar 


firetday 


aa,v.vidao_seq 


| el,v.mnth 


ce,3 
cl 


el,ee 
di,v.crt_cole 
di,v.left 

ai ,22 


writebyte 
movnama 

di,2 
ee,v.year 
b1,100 

hl 

bh,1 

unpack 

al,ah 

unpack 
ae,v.ort_sole 
bl,4 

bl 

aer4 
ai,v.left 
di,ae 

dl,v. weekday 
cl, di 

dh, 6 


movnama :lodsb 
| call 
loop 
edd 
mov 
mov 
div 
mov 
call 


mov 
call 
nov 


joxx 
binkewl:cell hlank2 
loop blnkrwl 
stert_current_month: 
o1l,7 
aub 


@or 





dis nundey {hel 


unpack : 
al 

| ai,4 
al 


binkrst 
showday e 
natweek 
ahowdaye 
blank2 
hinkrw4 
netweak 
blnkrw4 
ca 

ee 


vaneeve dats 
binkrst sloop 
call 


t 
natweek:edd di,v.left 


ai,offset monthe; 


canem= Hove DI 


21f not, see if was e down key. 

3 If Op, inoreese year by 1. 

, Yaar can only be 4 digite. 

P) Ignore key, if date goee out nf renge. 

9 Otharwise go maka new calendar. 

:Down errow? (decraeaa year) 

#If not, ignore key and go get new one. 

? Down key reducee yeer by 1, 

pCalender calculetinns only good for 11/1582 

? On, Bo ignore key, if year now < 1583. 
Otherwise, go make new calandar. 





:Calculete weekday of let of month. 

aPoint ES to write to ecreen. 

2#Put current month into AL. 

#Zaroe out AH. 

a3ero out CH. Put 3 in CL. 

gAX = # bytaa to current month’e name 

from etart of "mnnthe". 

2?8Ieoffset to month’e name 

Put screen width (¢ columns) in DI. 

aMove to left edge, second row. 

Move on to center month in the row. 

Load cherecter from month’e name. 

;Output cher of month’e name to ecreen. 

Do three timea, einca cz=3. 

28kip s epace, after the month’e name. 

gLoad yeer into AX. 

2#Will use to eplit year into centuriea 

# portion end remeining yeare in century. 

s8at flag, so will ratain leading aero. 

Display the centuriee portinn of year. 

Put remainder in al. 

ris ay remaining 2 digits in yeer. 
current ecreen width. 

aMult by @ rowe to ekip. 

wCalculete offset to 4th row of calendar. 

28kip in 2 columne on thet row. 

28et to offset of top left oornar of calendar. 

pHova to location nf lat date on screen. 

pRatrieve week day of let of cal’s mnnth. 

;Store ea count of daye to blank in let week. 

70H = ¢ weeke left to fill in. 





etert_current_nonth 21£ Sunday, Cx = 8 and nn blanking neadad. 


sBlank out lat pert nf lat week. 


@Mumber of daya tn diaplay in lat week 
2 = 7 - weekdey nf let day. 

Set indee for days-per-month srrsay. 
Sat flag to euppreee leading eerce. 
sGat @ daya in current month. 

3Set AL to let day of month. 


aPnemat and dieplay the data valua. 
aIncrement to naet day. 

Skip to neat day poeition. 

Reduce @ daye left in month. 

If leet day, hlank reet nf the 6 weeke. 
2yOthecwise continue dieplaying datea in weak. 
sWhen raach end of e week, ca to neat one. 
3 end continue on new row of celender. 
Blank out remaining daye in weak. 

sBlank to end of currant waak, 

pRalocete DI to let day of naat week. 

If not paat leet week, go blank week out. 
When all done, reetore BS to CS. 


pReturn to keyboerd reeding routina. 
to lat date in neat week ---ecwn- ees neenenn= 
sMove to left edga nf neet row of calendar. 


(Figure 1 continues} 





change 772 to (772 — 46 + 32), i-e., to 
758, so that the row adds up properly. 
Similarly, change the 96431 on line 270 to 
96417 (96413 — 46 + 32) so that the last 
number of all the data lines will still add up 
to the right checksum. 

Of course, alternatively, once you’ve 
created POP-CAL.COM, you can use DE- 
BUG to alter the trigger by changing the 
byte at address 174. 


You can use POP-CAL without becom- 
ing involved with any further technicali- 
ties, but if you want to learn how the pro- 
gram works, you'll be interested in the 
following considerations. 


FINDING THE DAY OF THE 
WEEK The Gregorian calendar is only 
slightly more difficult to generate than the 
Julian if time is restricted to after 1582. 
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EGA, CGA, HERCULES, 
all other popular display 
adapters fully supported. 
i's easy with Pizazz 


oad 1 x. wi we 
Print wotny the currect eritiags (Ghife printiog. pre ten to Bley 
; ‘ Pele Getilegs CROORAEBD Print Colors 
PIZAZ2 SMOOTHS THE “AGGIES were ae i pe 
theight 9 - Gray 9 Stripent 
Iefeat fate 2 & A Siripesd 
whl Le a Mi Grey B - Bleipaet 
Fore Vidih - ¢ Heipesl C Genel 
Core Fond tod  - Sond B - Geen? 
‘ata! Lo & Ofubite c Mat 
Saunt fhe P: Ut.Goay F- mite 
‘Pome bty wish 
Cop le i Utatied Garéere 
fontana Before Ssoathing vas Pioneered Diside States titer ae Lacelett 
i) Biupley Card ho ome Auepi le 
Printer Part 


Toe 8 dt - 8 
Siotiom - 09 Bight - G79 


Pm? Main Menu, 


; d a keystroke 
Aontana After the Sroothing Revalution i, 
EXCLUSIVE PRINT 
SMOOTHING. Make rough, 
jagged-edges disappear 
for better looking graphics LIKE IT? 
and text! Save images 





al 


200 | COLORS! 
Print hundreds of colors (30 
monochrome shades). Color _ 

char} program included FREE 





PRINT VERSATILITY! 

You can print anywhere on the 
page. Change sizes, rotate, 
print windows. .go wild! 


(like logos, etc.) for later use, even print them 
on anentirely different printer. 


See What Your Printer’s Been Missing 


Porpler repiteliesmeiN fai tvechs PLCIOIAGS lr ea, 
popu ler you have, Pizazz your great 
graphics hunger. Order graphics any way you like. The menu is in- 
Eatitile rose. same enlarge, reduce, smooth jagged edges! 
Most of all, Pizazz gi you what most printers don't— a truly easy 

way (only three aria keys, honest!) to print color or monochrome 
om ics and/or text. 


A Pizazz In Hand is Worth 200 In the Brush 
Pizazz lets you paint graphics pictures with more than 
200 color tones, or up to 30 gray scales for monochrome 
printing. It's perfect for business or personal use...and 
with EGA, you'll go wildl 


Hurry, | Desparately Need Pizazz In My Lite! 

if Pizazz is not the best printing accessory ts ever 
had, return it. We guarantee” you'll love it. Call us right 
now on our Toll-Free Order Line...OR...Fill out the order 
form below. ..OR...just see your favorite dealer and 
explain why you need Pizazz In your life. 


INTRODUCTORY OFFER, ONLY S 95 
Pizazz is not copy protected » 
*30-Day Money-Back Guarantee 


Order Toll-Free 1-800-433-5201 To order In MA, or for additional information call 617-433-5201. 





What the experts say about Pizazz: Pizazz has all the features 

and more than its “Best of 85" predecessor. "...it's a snap toprint all or 
part of the on-screen imege, expand or contract it, end change colors 

lapadieg patterns in monochrome).” - PC Magazine, Best of '85 


For IBM® PC/XT/AT oF true 100% compatibles. Hise teprcablltd dale 2 
Works with or without Microsoft Windows™, Memory resi ident program takes 


J 
make payment by bank draft payable in US dollars drawn 
onaus bork A lie Free Now! 1-800-433-5201 


Application Techniques, Inc. 
10 Lomar Park Drive, Pepperell, MA 01463 
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Try It. 
Then Buy It. 
PC-Write.- 


A fast, full-featured word 
procening package for only 

16. Complete. You get a 
quick reference guide and 
tutorial on disk, 45 help 
screens, choice of function 
keys or menus, mail merge, 
spelling check, advanced 
formatting, and support for 
over 350 printers including 
the HP LaserJet Plus. 


Try PC-Write for only $16. 
Then register for $89 to get: 
o Latest diskette pair 
o Hardbound manual 

o Two updates 

o Phone support 

o Newsletter 
Plus, your registration fee 
supports our development 
of new PC-Write features. 


Shareware means you can 
freely copy and share the 
PC-Write diskette. 


Register only if you decide 
to use it. No risk! 


Version 2. 7 

with built-in spelling checker, 
checks spelling as you type or 
afterward, guesses correct word. 
[We wrote this ad in August, 
and we expect 2.7 is ready now.] 


Order PC-Write Today. 


Satisfaction Guaranteed. 


ne 


ke 
(206) 282-0452 
219 First N. #224v 


me Seattle, WA 98109 
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PRODUCTIVITY 


a PROGRAMMING/UT ILITIES 


sMove in an sdditional 2 columns. 
gRestart week count. 
pReduce weeks left in calendsr. 


Computs wsekday of lst day of month 


si,v.year 
nundays[1] ,26 
81,3 


gstday 
nundays([1] ,29 
bs, 6 


ss,si 
88,1563 
bsa,ss 


a8,2 
cx, 4 


cs 
bs,ax 
81,1760 
envrt 
ss,si 
88,1608 
o1,100 


cx 

dx,6 
dsduct 
88,3 
dacae 
numdays [1] ,28 

decas: ss 

daduct: bs,s8 


cl,4 


Hold year in BI, of quick scosss. 
Assume thie isn't s lsep yser. 

Now ees if yser divisibls by 4. 

If not, was sctually not s “are year. 
?Blse was leap ysar with 29 
#BXeSatorday, (waskdey of 47171963) 
;Calendar yesr to AX. 

;Cale. # yeers since our base year. 
Calendar sdvances 1 weekdsy per 

? ear unless leap years intsrvsns,. 
3Adj diff, so evan @, if ths calendsr 
} year was year after s leep yeer. 
3%3ero0 oot DX. 

sCalcuists # leap years befors this. 
sAdd 1 day to week, for each leap yr. 
Things work normally ‘til 1768, which 
snot s lesp yssr, per aeregorien cale 
rY¥esr back to AX, eyeis 

sGet @ years since 1660 


Convert to numbsr of centoriss, 
#1£ remainder=6 this is centennial yr. 


#1£ century is evenly divisible by 

3 406, it is also still s lea ear 
;Othsr centenial years have 2: 

sI€ centsnial yr, sub 1 from canturien 
sSubtrect 1 weekdsy per century. 


* ;Calculsts centuriss mod 406. 


Add back 1 day per 466 yssrs. 

Add in the days per month, this yr. 
Firat clear hi byte of sccumulator 
sLoad ca with month counter - 

s1f January, sre resdy for final calo. 
1Get low byts into sccumulstor. 

Add to dsys count. 

;Continos until prior months sddsd in. 
AX=% days soy anced since 1/1/1563. 
sClear out 

Find % inbke weeks since 1503. 
pDL=weekdsy of lst of calendar's month 
#Bave resulte of this work. 


cenwact binary @ in AL to ASCII snd ootpot to ES:DI 
#{AL ahovuld binary # frum 6-99.) 


;Divide al by 16 


ba 


se,3030b 
ah,38b 
putnum 
bb,1 
patnum , 


#Convert digits to ASCII. 

16ee if 10's digit was s sero. 
rI£ not, go output it to screen. 
n1£ BE=l, leading esro is ok, so 
go writs it. 


Otherwise, replace 
ank. 


? leading zero with s bl 

ieee to write bigb ordar digit first, 
so savs low digit and move hi into AL. 

yout pat 16'e digit to scrsen. 

Put l's digit back in AL. 

mWeite l's digit. 

sReetors BX. 

rpetesere old binary value. 


#All don 
Joowaeeccccwerecen=-= Blank out 2 digit calendar dats fisld. 


Since there are 365 days per non-leap 
year and only 364 days in 52 weeks, the 
first day of the year advances one weekday 
per year. Thus, since January 1, 1583 was 
a Saturday, January 1, 1584 was a Sunday, 
etc. Further, since leap years have an extra 
day, the weekday of the first of each year 
following any leap year must advance 2 
days. Hence, the first day of any year after 


| 1583 can be calculated by adding the num- 


Updats DI. 

(Figure | continues) 
ber of years since 1583 to the weekday of 
January |, 1583, and then adding in an ex- 
tra day for each leap year. The resultant 
sum, when divided by 7, yields the week- 
day of the start of any year, where Sunday 
produces a remainder of 0 and Saturday 
has a remainder of 6. 

The only twist in the above logic is that 





Pope Gregory declared that all centennial | 


years would not be leap years unless they 





Persyst sraphics boards come inal sitipes 
‘Take a look! 


Graphics for CAD, desktop publishing, engineer- BoB/MG: monochrome graphics at an 
ing. In business, science, finance and manufac- affordable price. Get graphics on a monochrome 
turing. Graphics for virtually all your 1BM PC, PC/XT, monitor without special software—or use BoB/ MG 
PC-AT and PC-compatible applications. And all as a standard color adapter. Either way BoB/ MG 
Persyst boards are compatible with 7 brings graphics to your PC without tak- 
IBM's software standards so all your ' ing a bite out of your budget. 
programs run without a snarl. ‘ Thats only a glance. Call or write us 

EG-8: more than ne another - tosee our complete line of graphics 


EGA board. Persyst’s EG-8 gives boards. They're worth a look. 

you all the functions of IBM’s EGA y ah 

card—plus parallel and serial parts - 3S PERSYST. 

abd a eee easier eee — 

ect multifunction board for your eu 

new PC/XT or -AT. ex et os Corporation, 3545 Harbor Boulevard, 
BoB/16: resolution and per- “RE my In nee “a a Tet s600- Ouse California, 

formance beyond EGA. For CAD, 

fous on the BoB/B. 640x400 res tine ota ete, 

olution, 16 colors plus a 16-bit PC- ee 

bus for fast, crisp graphics that leap (hin: Wis lwncat ls Sdrens ative Ofer guntoniy in 


off the screen. ° ewe BA the US. and Canada. 
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(BM, 1BM PC, PC/XT and PC-AT are registered trademarks of international Business Machloes.. 


CopyWrite 


BACKS UP 
IBM PC 
SOFTWARE 


Hundreds of the most 
popular copy-protected 
programs are copied readily. 
CopyWrite needs no 
complicated parameters. 

it needs an IBM Personai 
Computer, or an XT or an AT, 
128k bytes of memory, and 
one diskette drive. 
CopyWrite will run faster 
with more memory or 
another drive. 


CopyWrite is revised 
monthly to keep up with the 
latest in copy-protection. 
You may get a new edition at 
any time for a $15 trade 

in fee. 


CopyWrite makes back up 
copies to protect you 
against accidental loss of 
your software. ‘tis not for 
producing copies for sale or 
trade, or for any other use 
that deprives the author of 
payment for his work. 


To order CopyWrite, send a 
check for $50 U.S., or cali us 
with your credit card. We will 
ship the software within 
aday. 


SX . . 
Quaid Software Limited 
45 Charles Street East 


Third Floor 
Toronto, Ontario M4Y 182 


(416) 961-8243 


Ask about ZeroDisk to run copy. 


sofiware from e hard disk without floppies. 











blank in AL 
iweite e blank over let digit. 
Write e blank over 2nd digit. 
18kip 2 spacee, to next date. 


Write char AL on screen et E£S:DI. Update DI. 


dx 

Gory status port 
oar 

al,1 


el,dx 
e1,1 
on2 
el,ah 


Jreennenaeeneee- 
wndos call getprms 
mov dx,v.stetus_port 
dx,2 


ee, bice 

bh, ee: (65h) 

el, 

e1,6£7h 

éx,al 

ei,offset data_etrt 
di,v.left 
ee,V.video_seg 
hl,11 


nxtlin: mov 
getchrs mov 
v Bw 


ce,38 
ee, ee: dij 


. lste2) ex 
oop get 

edd ai,v.left 
dac bl 
3 nxtlin 
e1,bh 
dx,el 
ce 


Get video dieplay 
getprme:pueh 

mov ee, bioce 
mov ex,ee:(4ah) 
ehl ex,l 
mov v.crt_cole,ee 

ub @1,38* 
mov v.left,ex 


were evenly divisible by 400. Thus 1900 
was not a leap year but 2000 will be. This 
is handled in the code by calculating the 
number of intervening centuries, subtract- 
ing this number from the sum above, and 
then adding back | day for each 400 years. 

Once you have calculated the first day 
of the year, finding the first day of the 
month requires only that you know the 
number of days in each preceding month. 
You then add the days between the first of 
the year and the first day of the subject 
month to the sum from above and divide 
this total by 7. A remainder of 0 means the 
month begins on Sunday, etc. 


DESIGNING THE POP-UP FUNC- 
TION Essentially there are three fairly 
common techniques used to activate pop- 


ct eddreee. 
Or now. 


Save DX. 

pReset to video etetus 
move cherecter to AH, 
mWeit until not doing e 
») borieontal scan retrece. 


sWow weit until naxt horieontel 

# retrece begine, so KNOW will have 
2 entire retrece time period to work. 
pRetrieve charecter from AH. 

Store charecter on screen. 


+Skip over ettribute byte on eoreen, 
pRestore old DX value. 


- Switch memory field with screen date ---<9~--+e~---~-<~ 


37Get current video parme 

Point DX to Statue Port. 

sBeck up to control port. 

Point to ROM BIOS date segment 

sGee current setting of video card. 
Move to'AL, for output, after reeet. 

jrorn off video enable bit only. 

+Turn off screen. 

+Point to calender date in memory. 

76et Dieupper left corner of calendar. 

Set ES to video buffer segment. 

311 rowe in the calendar. 

sThere are 30 worda per calender row. 

sGet next word from screen buffer. 

move date word to ecreen. 

+8tore eoreen cherecter in our date. 

sContinue ecroee row. 

yMove to etert of neet calender row. 

sReduce rows~to-go count. 

#Do next row, if more to go. 

+sReetore video setting to original 

2 end torn on eoreen egein. 


?Reetore ES to our code segment. 


Parametere —o—-~--< <2 one n nnn nn nnn 


Point ES to BIOS date seguent. 

2Put current column width. 

sMultiply by 2, for ettribute bytee.. 
;Store in our date, for easy ecceee. 
Beck off from right eide, by width of 
icalendar. Equale offset to left edge. 


(Figure I continues) 





up routines: checking the keyboard flags 
once each half-second or so, intercepting 
the keystroke interrupts when keys are 
struck, and intercepting keys as they are 
passed to requesting programs. The third 
of these methods is the simplest and is per- 
fectly adequate for routines that are not 
time-critical. 

POP-CAL, when loading, substitutes 
the address of its “‘int]6h’’ routine for that 
previously found in the system interrupt ta- 
ble located at the bottom of memory. This 
substitute routine allows POP-CAL to 
monitor each request from a user program 
(including DOS) for a new key from the 
keyboard buffer. By examining the re- 
tumed key first, POP-CAL can then de- 
cide whether to use the key itself or pass it 
along to the calling program. 
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Taken one issue at a time, PC Magazine is 
the best source of information about the IBM and 
compatible PCs you can find anywhere. 


But collect a few, and suddenly you realize 
that you’ve assembled a comprehensive reference 
covering every new IBM/MS DOS systems stand- 
ard application, product and development. 

PC Magazine is an encyclopedia you receive 22 
times a year! Each volume of PC Magazine con- 
tributes the latest information on a wide variety of 
subjects including: 

@ New Products You’ll find comprehensive 

software and hardware evaluations and com- 

parisons conducted by PC Labs, the publish- 
ing industry’s only product testing authority. 

PC Magazine helps you find the right products 

to meet your demanding needs. 


@ New Applications Every issue of PC 
Magazine discusses new applications and how 


essquiny ¢ sume, JuEEIETY Ad 


Af yun 9 HNIC, SUETTENEY heF 


21 SIN § SUTIN SONIC, Sd 
ST RQURN § saMIOR SUT IG 
91 Sam, BUM EIR, 4g |r 
21 SqRIMN ¢ sump suey Og = P 
Ss 


vy 
ats 
fle 
i 
Hi 





you can use them to increase productivity, 
save time and operate more efficiently. 

@ New Developments PC Magazine covers 
the newest developments in IBM/MS DOS 
technologies and what the implications will 
mean to you. Also, PC Magazine’s special 
reports help you maximize the power and 
performance of your system. 

Subscribe to PC Magazine today. Build your 


own IBM/MS DOS reference library by volume 
and save 65% off the annual single-copy price! 


‘To order, complete the attached 
order card, or call Toll-Free 


1-800-852-5200 


© One year (22 issues) only $24.97. Save 62%! 
© Two years (44 issues) only $44.97. Save 65%! 
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sinteoeGieaWalless 
Graphics struck by 
lightning. 


in a single board: Turbo XGA!" 
and 7urbo400" 


== SIGMA 
DESIGNS 


Sigma Designs, Inc. 2023 O'Toole Avenue San Jose, CA95I31 telex: 171240 


DurbAgraphles, Firbo dO), Turbo BEA! and RerliCache 286 are tratemarks of Signa Designs. Inc. [BM and Hercules are trademarks 
tof Tavernutiottal Business Machines Corp.and Hercules Computer Teehnology respectivel, 










Sigma Designs’ new 

TurboGraphics series incorporates 
state-of-the-art cache memory 

technology with the fastest clock speed 
yet to be used with an 80286 accelerator. 

And they come with the exceptional 
color graphics capabilities of SigmaDGA!™ 
and Color400” 

The result: a PC that runs up to 7 times 
faster and displays high-resolution graphics, 
all from just one board. 

TurboXGA! combines faster processing 
Speed with IBM EGA, Color Graphics, Mono- 
chrome, and Hercules graphics compatibility, 

Turbo400 brings even higher resolution 
(640 x 400), sharper colors, and crisper 
text to your graphic software, while also 
accelerating your PC. Both include a free 
copy of PC Paintbrush, for the artist in you. 

And TurboCache 286" is a pure accelerator 
board, for those who already have graphics. 

No software patches to install. RAM 
resident, dynamic switching to and from 
8088 mode, for 100% software compatibility. 
A hardware reset switch. And an optional 
80287 coprocessor. 

For graphics, spreadsheets, or even 
windows, no other accelerator offers greater 
speed and ease of use. 

High-resolution color graphics. -... #240 
No one does it better than Opt 
Sigma Designs. And now, 2 ae 


no one does it faster. 
TurboGraphics. wk 
From Sigma Designs, . 


(408) 435-1480. pp 9 oy 
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ax,ee: {63h} 

ax,6 
v.etatus_port,ax 
vehilite,78h 

bl, se {49h} 


hl, 

ee, 0B000h 
seteeg 

ax, @B800h 

bl,l 

eeteeg 

v hilite,lfh 
v.video_seg, ce 
ee 


seteeg: 


3Get base eddreee of video card. 
sCalculete etatue port addreee and 

? seve for checking horie ecene. 
Bleck on white background. 

3Gat video mode into BL. 

3In Monochrome video mode? 
Monochrome buffer seg at SBOGGh. 

1I£ monochrome, go etore video eeg. 
rIf qraphice card, video seq=0B880h. 
71,3 ere color text on graphice card. 


Vee bright white on blue, if color. 
+Store video_segment value 
+Reetore Ee. 


;Done. 
abe tiiatietltatna aetna Create calendar form and become reeident. --------------- 


inatall seall getprms 
mo di,offset data_etrt 
ah,v.hilite 
al,20h 
ex,11*30 
etosw 


di 
ei,offset daye 
bl,7 


di,offeet data_etrt 
di, 3*30%246 
cx,3 


mov v.yeer,ce 
go_reeident: 

eor 
mov 
mov 





ee,ex 
ax,es:{16hn*4} 
v.roml6h,ae 
ex,ee: (16h*4+2} 
v.roml6h+2,ex 
ex, offeet intl6h 


ee: [16h*4} ,ce 
ee: [(L6h*4+2} ,ce 


b 
Jronoecsnceeasre=-— Calendar data eree 
dacatacre equ thie word 
ceeg ende 
end begin 


Call, to get correct color attribute. 
Point to end of our code segment. 
1Set ettrihute byte in AH. 

Will etore hlanke in celendar erae, 
ll rowe of 3@ columne each. 

Blank out calendar work aree 

Seve end of calender offeet. 

Now etore day'e namee in calender. 
3Set namee-to-go counter to 7. 
Point to etart of calendar 

?Skip in 3 rowe + 2 columne. 

There ere 3 chare per name. 
¢Tranefer character into calendar. 
+8kip over ettribute byte. 

#Continue for three charectere. 


Add 2 to DI, to ekip epace. 
Reduce namee-to-go count. 

Continue until ell etored. 
7Get current date from DOS, 


yConvert monthe,eo Jen=8, etc. 
3Save month end yeer valuee, 


18et ES to 6. 
Store rom interrupt léh eddreee. 


Point Interrupt 16 to our code. 


sRatriave eddraee of end of data. 
rNow bacome reeidant. 


(Figure I ends) 





TWO STANDARD READ ROUTINES | 


Interrupt 16h has two standard read func- 
tions. If AH=0, this BIOS read routine 
simply begins looping and waits for a key 
to become available in the keyboard buff- 
er. As soon as one is typed in at the key- 
board, the routine removes the key from 


the buffer and returns it to the caller in the | 


AX register. However, if AH=1, the 
BIOS routine reads ahead in the buffer, re- 
turning the next key (if it exists) in AX 


without removing it from the buffer. The | 


user program then decides whether or not 
AX has a valid key by checking the setting 
of the empty buffer (zero) flag. 

Some commercial desktop programs 
monitor both the ‘‘read-ahead’’ and the 
“‘wait-for-key”’ calls to Interrupt 16h. 


While this may result in a quicker response | 





= There are three 
techniques to activate 

| pop-up routines. Inter- 
_cepting keys as they are 
passed to requesting 
programs is simplest. 





if the calling program is operating in the 
read-ahead mode and if no intervening 
characters already exist in the keyboard 











KKKKKKKKK 


RACORE 


gives your PCjr 





add PC performance 
to your PCjr. 
Drive Two Plus™ gives the IBM 

PC}r the performance capabilities 

of a PC by adding a second drive 
plus enhancements. Your PCjr 

|) can now run PC software. 

| The unit includes a parallel port, 

a second 360K disk drive, a clock 
calendar with battery back-up, 
additional power to the side bus and 
' a memory expansion slot. 


Drive Two Pius 
* With DMA $335. S295° 
| Sa 
| Expand PCjr Memory ia 640K. 
ok RACORE'’s expansion board boosts || 
| PCjr memory in 256K increments * 
on up to 640K. This plug-in board * 
* installs in the Drive Two Plus, or the * 


* 10/20 MB expansion units. 
J Memory Expansion Board § 


* 
* as6xs 95 sran® 125% | * 
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Choose from 3 popular 
‘@ keyboards for your PCjr. 
| Keyboard packages come com- 
ie plete with adapter cables 
* 


Ke PCStyle $g5% 
* AT Style $ 107” 
a 5151 Style $727 


+. 
® Look to RACORE 
* Since 1983, RACORE has contin- 
* ued to enhance the capability of 

| the iBM PCjr. Our most recent 
* advance enables a RACORE 
'K% enhanced PCjr to talk with, work 
! with IBM PCs, XTs, ATs and 
* compatibles in a local area network. 
te We call the product LANpac jr. 


* $295” per node. 
ee 
* 


To Order or for Information 
CALL TOLL FREE: 

‘1-800-325-1833 except CA 

* 1-800-847-8417 except UT 

2. BBS: (801) 363-8720 

+ RACORE 
Computer Products Inc. | 
Corporate Offices 

i 10 Victor Square 

'%& Scotts Valley, CA 95066 


RACORE Dnve Two Pius eee pare regsterod 
trademarks of RACORE Computer 

n IBM PC XT oy iT PCy are reguater ae ace 
IBM Corporat 
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The Best 
Word Processing 
Training 


Now you can learn WordPerfect, 
MultiMate & DiaplayWritefaster, 
better, and at lower cost than ever 
before. All-Handa-On Learning 


Diaks take you from novice to] | buffer, it also requires about 40 additional | PROCESSING THE TRIGGER KEY 
proficiency in 3 easy lessons. bytes of code and is not reliable enough for | When a user program issues a wait-for-key 





use in truly time-critical routines, such as | call, POP-CAL pushes the processor flags | 
All-Hands-On might be used for controlling the output to | onto the stack and calls the old key-reading 
Wo rd Pe rfect a printer. routine that it has replaced. This forces the 
A Since monitoring the read-ahead func- | old routine to return to POP-CAL instead 
M u Iti Mate | tion yields only spotty and unreliable im- | of to the caller routine when done and al- 


i i rovement in response time, POP-CAL | lows POP-CAL to decide what to do next. 
D is p I ayW rl te tes the results e only the wait-for-key When control is retumed to POP-CAL, 
Learning Disks calls. Meanwhile the read-ahead calls, like | the program first checks the new key in 
| the keyboard status calls, are simply ig- | AX against its 2-byte trigger key code. If 
| nored and are passed along for processing | both bytes in AX match the stored trigger 
without further ado. key, all the caller’s registers are saved and 


198 REM —- BASIC PROGRAM TO CREATE por-cal -con 
118 OPEN “pop-cal.COM® AS #1 LEN = 
128 FIELD 41,1 AS A$ 
139 CHECKSUM = 6 
149 POR It = 1 TO 118 
158 LINESUME = 0 
168 FOR Jt = 1 10 8 
170 READ BYTES 
168 CHECKSUM = CHECKSUM + 8YTEt 

LINESUMt = LINESUM® + BYTE 

IP (BYTE® < 256) THEN LSET A$ = CHRS(BYTES) 

PuT #1 

NEXT JB 
READ LIN@CHECKA 
. * * 

CIRCLE 349 ON READER SERVICE CARD owe <> LINESUM§ THEN PRINT "@rror in Line";268 + 10 1 
CLOSE 
IP CHECKSUM = 96431 THEN PRINT "Succaaaful Complationl® : END 
PRINT *COM file ia not validi® : @MD 
DATA 67, 111, 112, 121, 
DATA 116, 32, 49, 57, 
DATA 105, 162, 162, 45, 
DATA 115, 32, 6a, 
DATA 104, 165, lilo, 
DATA 26, 83, 
DATA 117, 101, 
DATA 70, 114, 
DATA 118, 78, 
DATA 112, 
DATA 74, 
DATA 112, } 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 6 8 
DATA 8 22 6 | 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


For Immediate dellvery call: 
(617)458-1130 
or send chk,visa,mc to: 
Retrieval Technology 
3 Courthouse Lane 
Chelmsford, MA 01824 





9-TRACK MAG. TAPE 
SUBSYSTEM FOR THE 
IBM PC/XT/AT AND... 





For information interchange, backup 
and archival storage, IBEX offers a 
9-track, IBM format-compatible 2” 
magnetic tape subsystem for the 
IBM PC, featuring: 


@ IBM format 1600/3200 and 800 
cpl. 

@ Software for PC-DOS, MS-DOS. 

@ Also for DEC, VAX, VME, S-100, 
RS-232, IEEE 488. 

Writa, phone or TWX for information 


IBEX COMPUTER CORR 
20741 Marilla St., Chatsworth, CA 91311 
(818) 709-8100 TWX. 910-493-2071 











Figure 2: A BASIC program that will create POP-CAL.COM 
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: PRODUCTIVITY 


the calendar function begins. Otherwise, 


the key is simply passed along to the caller 
and POP-CAL relaxes until the next call 


| forakey. 


Although it’s not essential, POP-CAL 


| uses a 2-byte trigger key to give the user 


the widest possible choice of trigger keys 
consistent with simplicity. To generate an 
even wider choice, the next logical step 
would be to begin requiring a triple-key 
combination to be pressed before trigger- 
ing, such as pressing the Alt key in concert 
with, say, the Left Shift key and some 
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standard letter. This is fairly easy to imple- 
ment, requiring only that the BIOS shift 
keys be tested, along with the value re- 
tumed in AX from the Alt and third key. 
You may want to experiment with this just 
for fun. 





PROTECTING THE STACKS In order | 
to retum control to the calling program 
successfully after calendar processing has 
been completed, POP-CAL must ensure 
that the caller's stack and all of the caller’s | 
registers (except AX) are exactly as they 


669 
64] 
628 

39 





(Figure2 ends) 
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@ PROGRAMMING/UTILITIES 


were when POP-CAL took control. To do 
this, it needs to save the registers in some 
easily accessible location. While normally 
this is done by ‘‘pushing”’ them onto the 
current stack, POP-CAL has no way of 
knowing whether or not there is room for 
them. If the stack overflows, it will proba- 
bly trash code or important data, causing 
the calling program to go into a tailspin. 

To avoid potential overflow problems, 
POP-CAL switches the stack to an area in 
its own program prefix area, which has 
ample room. To do so, the caller's stack 
segment address and pointer are first saved 
within POP-CAL’s program prefix area. | 
The stack segment is then changed to POP- 
CAL’s own code segment, and the stack 
pointer is reset so that the next *‘push’’ will 
begin storing data immediately below the 
ROM 16h variable in the PPF. 


FLAGGING THE STACK Solving the | 
overflow problem unfortunately also gen- | 
erates a brand new hazard. Suppose POP- 
CAL has seen an Alt-C, saved the caller’s 
registers, and is now waiting for a cursor 
key to be pressed. Without some sort of 
flag telling it not to, the next Alt-C seen | 
would cause POP-CAL to start saving the 

*‘caller's’’ registers all over again. In this 
case, however, the caller would be POP- 
CAL itself, and it would end up saving its 
own registers on top of those saved for re- 
turning to the original caller. 

To protect POP-CAL’s stack from it- 
self, the BUSY flag is introduced. It is set 
as soon as the first Alt-C is seen and stays 
on until the calendar work is done and all 
of the caller’s registers are restored. Any 
other approach would invite disaster. 


WINDOWING Once POP-CAL has set 
its BUSY flag and saved the caller’s regis- 
ters, it next must clear away an area of the 
screen for displaying its calendars. Of 
course, since the user will presumably 
wish to continue with his work after this 
excursion into date checking and calendar 
generation, POP-CAL must save the us- 
er’s original screen data as well. Then 
when returning from making calendars, 
POP-CAL can restore the screen as though | 
nothing had happened. 

While BIOS routines are available for 
reading data from the screen, as well as 
writing data on the screen, these are quite 





= The more ambitious 
reader might enjoy 
modifying POP-CAL 
so that calendars are 
available in graphics 
modes. Two methods 
come to mind. 


slow. So, although they have the advan- 


tage of working under all video modes, 
POP-CAL ignores them in favor of faster 
direct buffer update techniques. To con- 
serve code, however, only standard mono- 
chrome and color (and EGA) text modes 
are actually handled properly. Hence, 
while POP-CAL will run in graphics 
modes and will save and restore the screen, 
the display is useless in graphics. 

The more ambitious reader might enjoy 
modifying POP-CAL so that calendars are 
available in graphics modes. Two obvious 
methods come to mind immediately: con- 
vert the direct video I/O to use the slower 
BIOS routines, or temporarily switch the 
video into a text mode while making and 
displaying calendars. This latter approach 
may at first blush seem the simplest, but 
don’t be fooled. Remember that the BIOS 
routines for switching video modes also 
erase the screen, and one of the ground 


rules for POP-CAL is that the caller’s | 


screen must be restored. 

POP-CAL has all the rudiments neces- 
sary to produce a more nicely formatted 
calendar, like the one found in SideKick, 


| and it certainly has a wider range of time 


periods available. Adding today's date, 
vestigial prior and next month dates at the 
two ends of the month, grid lines for ap- 
pearance, and the ability to slide the calen- 
dar across the screen took me another 700 
bytes of code; you might enjoy trying to 
add these refinements on your own. 


Leo Forrest is president of Security Devel- 
opment Corp. in Washington state. 
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Does your laser printer 
have enough power to produce 
a stunning document? 


Only SoftCraft offers you: 1. Font variety, 2. Formatting power, 
3. The ability to create custom characters and symbols. 


Anmed with Fancy Word, Fancy Font of Laser Fonts your laser 
printer becomes a higirquality alternative to expensive, time 
consuming typesetting services. SoftCraft products maximize 
your laser printer's potential by easily turning your newsletters, 
presentation materials, documents and invitations into works of 
art. 

Tn fact, this ad copy was printed using Laser Fonts on an HP 
LaserJet printerl 


1. Font Variety 

ft’s complete library contains hundreds of fonts in 
various styles and sizes from 4 to 72 points. Each product comes 
with fonts in sizes from 8 to 24 points, including Roman, Sans 


Serif, Italic, Bold, Foripl, Old Enalish and more. 


Ss 


De Formatting Power 

Th addition to all Of the conventional formatting commands, 
Fancy Font includes commands that deal with variable-width 
(proportional) fonts and different height fonts. This is especially 


useful in setting tables, math formulas and perfectly justificd text. 


Fancy Word and Laser Fonts support all of Microsoft Word’s 
peoTetine features; no other codes or commands are required. 


3. Create Custom Symbols and New Fonts 
An included font editing program (optional with Fancy Word) 


allows you to modify any character and create new charactcrs and 


logos, up to one inch by one inch. You can also create new fonts, 
sealcd to size, from our database of character outlines. 


Choose the Product That’s Right For You | 


Fancy Font: A powerful text formatting and printing program 
that works with any word processor to provide a wide range of 
font styles and sizes. You embed simple commands in your 
document to control Fancy Font's extensive formatting 
capabilities. 


Fancy Word: For Microsoft Word users. You use Microsoft 
Word like you always have, including the paragraph and character 
format commands, but you now print all the special characters, 
Styles and sizes. 


Laser Fonts: Downloads a large variety of fonts, up to 30 points 
in size, into laser printers at a significantly reduced price over HP. 
Lascr Fonts automatically configures Microsoft Word to fully 
take advantage of the downloaded fonts and can be used with any 
other word processor that can access soft fonts. Laser Fonts can 
also be used with Fancy Font or Fancy Word to dramatically 
speed printing on laser printers. 


SoftCraft software runs on PCDOS and MSDOS computers 
with HP, Canon, NCR, Tall Tree and compatibic laser printers 
(Laser Fonts rcquircs a printer with download capability). Fancy 
Font and Fancy Word are also available for dot matrix printers. 


Call TOLL FREE (800) 351-0500 


SoftCraft, ne™ 


222 State Street, Madison, WI 53703 Ay 257-3300 
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THE DIRECT APPROACH 


20 MB Hard Disk Drive 
on a Card 


—> Low power consumption 
= 34" hard disk 

> Western Digital controller 
— Easily installs in minutes 


> Serial port (2nd optional) 
> Clock /calendar 


HARD DISK KITS 


For IBM PC™ 

— Half height hard disk 

—> Western Digital controller 

> Cables and instruction manual $395 
-> Boots from hard disk 

— 20 Meg 


For IBM AT™ 


-> 40ms access time 

— Full height hard disk 

-* Cables, mounting rails, and manual 
— Boots from hard disk 

— Uses AT controller (not included) 


$529 
$629 


20 Meg Seagate for AT 


30 Meg Seagate for AT . 


One year limited warranty. Visa and MasterCard accepted. UPS ground shipment prepaid in USA only. 


All brands are registered trademarks of their respective companies. 


EGA Card 


[ea 


preaeeie, 


> 640x350, 16 colors 
—> 100% compatible with 


$229 


IBM EGA™ Card 
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—> Clock /calendar 
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—> Cables 
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—> Software 
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=iee "$469 
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—* 720 x M8 resolution 
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— Built-in speaker $ 1 29 
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IBM PC-AT 
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> One 1.2 Meg floppy drive 


$2969 


Dual floppy/hard drive controller 


IBM PC-XT 
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— 1/360K floppy drive 


LOMPAL’ 


COMPAQ Portable 
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CD/286™ $1295 








a 
— Runs at 1OMHz —» 192 Watt power supply as PP ere rer 
— Includes 1.2 Meg floppy drive —> 80287 math coprocessor socket df mz \ 
~ AT-style keyboard — Complete operations manual Ed ig revectys is. 
— Combined floppy /hard disk con- 
troller card 


Floppy Disk Drive 


— OK expandable to 1.5 MB — Half Height 
— Parallel port — DS/DD 
— Serial port (2nd optional) $ 1 59 — Beige or AT™ gray. 


AST Advantage™ w/128K . $395 
AST RAMpage!™  w/256K .. $259 
AST SixPak™ w/384K . .. $199 
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ELECTRONICS 


oo $155 


EGA Monitor . $449 Monochrome Graphics Card . . $ 1 95 
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SPREADSHEET 


CLINIC 


Reader tips on handling dates and printouts of unknown length in 1-2-3, plus a set of tests to 
help you decide if a coprocessor is really worth it. 


PLOTTER DATA 

Here is an innovative use of a spreadsheet 
to solve a problem. We had to send a text 
file of instructions to a plotter. The instruc- 
tions were similar, but not identical, and 
varied in a regular mathematical fashion. It 
would have been simple but time-consum- 
ing to make the calculations and enter the 
data by hand. 

We solved the problem by using the 
‘Replicate command in SuperCalc, though 
most any spreadsheet could probably be 
used in the same way. We entered the ba- 
sic pattern of the instruction, with a formu- 
la for the necessary mathematical adjust- 
ments, and replicated it as many times as 
we needed it. We saved the worksheet as a 
text file and then sent the information di- 
rectly to the plotter. 

Martin LaBar 
Central, South Carolina 


This is a good example of the unexpected 
benefits of spreadsheets. As we have seen 





in other submissions to this column, peo- | 


ple have turned spreadsheets into word | 
processors, BASIC editors, and TV script | 


writers. 

These off-beat benefits are due to two 
things. The first is that spreadsheets are a 
very sophisticated, specialized kind of text 
editor that can build a relationship into 


data and then copy the data repeatedly ac- | 
cording to this relationship. Newer, more | 


sophisticated spreadsheets have text string 
functions that can reproduce alphabetical 
as well as mathematical relationships. 
Thus, whenever vou need repetitive data, a 
Spreadsheet is often a much better pro- 


gram to use than a word processor. When 
the peculiar screen-editing powers of a 
spreadsheet happen to fit your need, they 
can be a tremendous time saver. 

The secoud essential feature is that 
most spreadsheets can produce ASCH text. 
Otwe your datas arranged and calculated 
to suit your purposes, you may no longer 
need the underlying formulas, macros, 
aud range names. It's in this plain ASCII 
format that spreadsheet data finds surpris- 
ing homes. The uext time you're frustrated 
by a program editor, word processor, da- 
tabase, or graphics program, vou might 
just ask yourself if what you're doing 
wouldn't be easier with a spreadsheet. 


SPEED TEST WITH AN 8087 
Ihave done some tests to see how much the 
Intel 8087 math coprocessor speeds up cal- 
culations in /-2-3, Release 2.0. Since I had 
heard that the coprocessor affects different 
kinds of math operations in different ways, 
I decided to give it several tests. 

Figure ] shows the different formulas I 


W/O COPROC. 
TIME (Seconds| 


@cos(8.5i 
@SQRT (33) 
@LOG (5) 
@LN(S) 


@EXP(5) 

@ATAN (5/1 

50°Sa 

35%*45 

680/37 

@PMT (90800 ,6.68,36] 
AMORT TABLE (368 PMTS) 





( 
U 


used for testing and the differences in 
speed. The time results are for calculating 
each formula 2000 times. The greatest dif- 
ference was in the @ log function: 62 sec- 
onds without the 8087 and a blazing 3.99 
seconds with it. Curiously, the amortiza- 
tion table took a little longer to do after | in- 
stalled the 8087; as is well known, addition 
and subtraction are not much affected by 
the math chip. 

Clearly, whether the coprocessor is a 
good investment depends on the size of 
your spreadsheets and the kinds of math 
they perform. 


David Smith 
Austin, Texas 


POP-UP NOTEPAD 
The macro in Figure 2 creates a pop-up | 
notepad window in Symphouy. | use it for 
any important information about my 
spreadsheets and can change its size and 
location by changing the parameters of the 
macro. I keep the macro in a library and 
can load it into any worksheet that needs it. 





WITH COPROC. TIMES 
TIME (Seconds| FASTER 





Figure 1: Time tests on 1-2-3, Release 2.0, with und without the 8087 math coprocessor chip. ' 
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| have trouble entcring a date when the year 


@ SPREADSHEET CLINIC 


PRODUCTIVITY 


{windowsoff} {services}wcNOTEPAD"~{up 6} 


{left 37} 


“r{right }~a8178.a8192~ 
{right)}“{right 2}~{escape} 


Figure 2: A Symphony macro that builds a pop-up 


Whenever | leave myself (or someone 
else) a note to be read before more work is 
done on the worksheet, | include an au- 
toexec macro that switches to the notepad 
window as soon as the file is retrieved. To 
get back to the main window, just hit F6. 

Lee Wootenn 
Opelika, Alabama 





DATE ENTRY 

1 design spreadsheets that will be used by 
people unfamiliar with /-2-3. The biggest 
problem is datc entry. The (date format 
makes no intuitive sense, and many people 


part must come first. 

Release 2.0 provides the answer. With 
{getlabel} and @ datevalue you can let peo- 
ple enter dates as MM/DD/YY, which is a 
much better understood format. To make 
the macro in Figure 3 work, establish a 





| named range of one cell in an out-of-the- 





way part of the spreadsheet. In the figure, 
this cell is called DATER and is located 
nearby for clarity. 

The cells where the dates are to go 
should be date-formatted. Run the macro 
and it will prompt for a date in the 
MM/DD/YY style. 

Carl Slutter 
Olney, Maryland 


This macro permits dote entry in o form 
that most people understond. Also, with a 
loop ond a {down} or {right}, it could 
prompt for a series of dotes in a column or 
row. Finally, it could be easily modified to 
date-format the target cells. 


QUICK COPY 
Here’s a tip that will save you time when 
you copy data in /-2-3. Suppose you are 





\a 


12-Dec-86 
85-Apr-86 
30-Dec-85 
17-Jun-86 


DATER 


{windowson} {quit} 





notepad, 


working in row 1000 of a spreadsheet and 
find you need to copy something from 
around row 500. If you don’t know the ex- 
act cell address or haven’t given it a range 
name, you've got some work to do. Most 
people would page-up to row 500, start the 
copy operation, and mark the FROM 
range. Then they'd page-back to row 1000 
and hit Enter. But then the cursor jumps 
back up to row 500, because that is where 
it was when you started copying. You 
probably still want to be in row 1000. If 
you don’t remember exactly where you 
were, you probably can’t use the Goto key 
and you end up paging back to row 1000. 
It’s a whole lot easier to start with the 
cursor in the cell you want to copy TO. Hit 
/C, then Backspace to unanchor the 
FROM range. Now page-up to row 500 
and mark the FROM range. Hit Enter 
twice and your copy operation is done. 
What's more, the cursor ends up in row 
1000, which is probably where you want- 
ed to be anyway. 
John Predmore 
Fairport, New York 


A little-known but very handy technique. 


POOR MAN’S WORKSHEET 
PROTECTION 

Here’s a rough-and-ready way to keep 
/-2-3, Release IA, data confidential even 
if you haven't got a file encryption pro- 
gram. It’s hardly bulletproof, but it will 
keep most people out of your data. Just in- 
clude an autoexec macro (\9) that will 
erase the entire worksheet: 


/wey 


If someone retrieves the worksheet, it will 
erase itself immediately. You, however, 


tgetlabel “Enter date using MM/DD/YY . . °,dater}@datevalue(dater)~/rv~” 
6/17/86 





Figure 3: A macro that allows easy date entry in \-2-3, Release 2.0. 
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can get your data back by using a trick that 
not everyone is likely to think of: use the 
/File Combine command to read the sensi- 
tive worksheet into another worksheet. A 
problem with this solution is that /File 
Combine will leave out all your settings 
and ranges. If they are important, make an- 
other copy of your sensitive worksheet but 


erase all its data. Save that worksheet with- | 


out the self-destructing autoexec macro. 
Now when you need the sensitive data, 
you can first retrieve the ranges-and-sct- 
tings worksheet, then combine the confi- 
dential worksheet into it. 
Norberto O. Di Natale 
Buenos Aires, Argentina 


This is on amusing little security method 
for dato that isn’ t terribly sensitive. An ob- 
vious woy to defeot it, of course, is to hit 
Cwrl-Break very quickly as soon as the 
worksheet oppears. I find that about half 
the time | con nail the outoexec macro be- 
fore it erases the worksheet. 

Instead of wey as the outoexec, | would 
use /qy. Not only does this execute just o 
touch faster, it olso kicks the unauthorized 
user right out of \-2-3. 


DATE AND TIME STAMP 
With Release 2.0 of /-2-3, you now have 
an easy way to put the system date and 


{goto}cé~ 
wosla~ 
RPD"" 


{tpown) 
/RFDT(RIGET)~~ 
€@now” 


thong) 
7% 





Figure 4: A macro that date- and time-stamps 
your worksheet. 


time in your worksheet. The macro in Fig- 
ure 4 uses the @now function twice to do 
the job. 

Use the macro either by itself or as part 


| of your autoexec, print, or save routines. I 


find that it’s particularly useful for anyone 
who has to update and print a worksheet 
several times in one day. At the end of the 
day, just check the date to see which print- 
out is the most recent. Save it and throw 
the rest away. 

Jerry Allison 

Dayton, Ohio 
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@ SPREADSHEET CLINIC 


{GOTO }header-cell~ 
/PPR 


ifrnp_pown} 


AGQ 


PRODUCTIVITY 


{IF @CELLPOINTER ("prefix") <>"\"}{DOWN} {BRANCH find_down} 


{RETURN} 





Figure 5: A macro for 1-2-3, Release 2.0, thea will print a colar of nuknowe length even if the 


cohann includes blank cells. 





PRINTING A WORKSHEET OF 
UNKNOWN SIZE 

If you build /-2-3 applications for other 
people, you sometimes have to write rou- 
tines that print or graph ranges that vary in 
length from one work session to the next. 
In Release | A of /-2-3 you could use {end} 
{down} to estuhlish a vertical range, but 
any blank cells would throw it off. For 
print ranges, {home}.{end} {home} some- 
times works. but deleted rows or blank, 
formatted cells could distort the range. 


With Release 2.0. (a cellpointer gives 
you a way to measure a range of unknown 
size. The macro in Figure 5 will print any 
eolumn that begins with a cell named 
header-cell and ends with a cell containing 
the \ prefix (used as in \- or \= to fill a 
eell). The \ prefix is used here as a marker: 
you could use anything you like. The rou- 
tine will not stop at blank cells, so you'll 
get the whole column in your range. 

Steve Gehlen 
Stayton, Oregon 


| 1 hike the way the FIND_DOWN subrou- 
line is called in the iniddle of the range- 
finding exercise. The cursor works its way 
down the spreadsheet and gets to the \ pre- 
fix more quickly than you might expect. 
if vou wanted to use this technique for a 
print range of varying width as well as 
length, you could use two marker-finding 
roudines, one after the other. Once the ver- 
tical search had fouud the last row of the 
spreadsheet, a horizontal search could 
find the last colunn. 


CONTRIBUTE TO THE CLINIC 
Share your latest spreadsheet discovery 
through PC Magazine's Spreadsheet Clin- 
ie. We'll pay you $50 for anything we 
print, plus an extra $25 if vou submit itona 
disk. If you send a disk, please inelude a 
printout of your submission. 

Mail your contributions to Spreadsheet 
Clinie, PC Magazine, One Park Avenue, 
New York, NY 10016. PC 
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@ NEIL J. RUBENKING 


‘TURBO 


PRODUCTIVITY 


POWER USER 


Turbo tips on handling signed integers, adding a clock to your programs, setting border 
colors, and an undocumented feature for redisplaying data. 


MIS-SIGNED INTEGERS 

In the Power User column of Volume 5 
Number 9, you correctly modified Mr. Sa- 
to’s code because it would not handle Tur- 
bo Pascal's interpretation of signed inte- 
gers. Unfortunately, you let the same error 
pass in the section immediately following, 
which was entitled **Using DEBUG with 
Turbo.” The line that causes the same old 
problem is 


8 re 6 + HexDigits [N Div (1 Shl (4 * 1))) 2 


If N is greater than $7FFF (i.e., is a nega- 
tive integer in Turbo), your program will 
have an index out of range in the array 
HexDigits. One method of converting to | 
hex digits that does not cause these prob- 
lems and allows the line immediately fol- 
lowing the one in question to be eliminated | 
from the program is 


S se & + BexDigits [(N Shr (4 * I)) and SOOUF]; 


This method uses the sign-insensitive Shr 
rather than sign-sensitive div. 
Craig Siegman 
Bellevue, Washington 


1 modified Mr. Siegman’s code even fur- 
ther, as shown in Figure 1. It now assigns | 
a value to each character of the HexString 
individually, and it directly sets the length 
byte to indicate a four-character string. 
This is much faster than building up a 
string by adding characters to it. The rea- 
son is that all the Turbo string routines, in- 
cluding the simple ‘*+’’ between two | 
strings, have to be prepared to operate on 
string function results. Turbo copies the 
strings to a stack before working on them, 


Program AddrPrn ; {Printe Address of Vsrisbles snd Proc] 


{SR+] 
Conet HexDigite 
Type 


Function HexPrn (N+: Integer) 
Vac 

I: Integer; 

temp : HexString; 
Begin 


HexString = String(4);3 


temp(0] := #4; 
For I := 8 To 3 do 
temp{4)I] := HexDigite [(N She (4 * 1)) snd $OO0F); 
HexPrn := temp; 
End; 


Begin 
writeln(HexPrn(Sfe(HexPrn))) 7 
weiteln(Hexten (96765) 

end. 


iturn range checking on] 
: Arcey(0..15) of Cher =~ °0123456789ABCDEF’; 


: HexString; 





Figure 1: A corrected function that prints Turbo integers as unsigned hexadecimal numbers. 


and this copying takes time. The HexPrn 
conversion routine in Figure | is about 
twice as fast as the original. 


LIFE IN THE OLD KEYS YET 

Michael Johns’s menu selection function 
in Power User (Volume 5 Number | 1) is a 
neat way to present user choices, but it suf- 
fers from one flaw: some supposedly 
**dead”’ keys turn out to be active. For ex- 
ample, F2 and F4 will move the star in the 
same way as do the angle bracket (>,<) 
keys. |Adt-Z and Alt-C do it too—Ed.] This 
occurs because those (and other special) 
keys place two values in the keyboard 
buffer, and the second value is the same as 
the *‘ord”* value assigned to another, regu- 


| 


lar key. The first value for these special, 
double-value keys (in Turbo) is always 27, 
which is the same as the regular ‘‘ord** val- 
ue of the Esc key. 

Fixing the problem is easy. After the 
‘‘read(kbd,input)’’, just test the value of 
‘‘input’’ to see if it is 27. If itis, and if an- 
other **key”’ is waiting, read and discard 
“‘input.’’ Assuming that the throwaway 
variable has been declared as ‘‘discard,”’ 
the additional code you need is shown in 
Figure 2. The ‘‘KeyPressed’’ is neces- 
sary—without that, the routine would ig- 
nore a valid key pressed immediately after 
the Esc key. 

Jose VacaPena 
Upper Marlboro, Maryland 


If (Ord(Input) = 27 end KeyPressed) then reed (Kbd,Discard); 


Figure 2: A patch toa previously published Turbo menu selector function. 
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PRODUCTIVITY 
s TURBO POWER USER 


| TICK TOCK 

A real-time ticking clock on the screen 
gives a program a professional look. Mr. 
Galen Spooner, of Stevens Point, Wiscon- 
sin, submitted a routine to create such a 
clock, but unfortunately I couldn't get his 
implementation to work on my (standard 


IBM) machine. So I cleaned up my own 
version of the same program, which is 
shown in Figure 3. 

The IBM PC issues Interrupt $1C on 
every “‘clock tick''—approximately 18.2 
times per second. Ina ‘‘clean’’ PC withno 
resident programs, this interrupt does 


PROGRAM Test_clocks 
VAR 
what + STRING([BO]; 


(4 sesssessesscssesssess JUSTCLOK.INC BEGINS seesessscecssssssescese a) 


VAR 
Timer_Seg, Timer_Ofs : si Tnbesers 
Glbcount Byts 
CONST 
ScreenSsg : Integer = 67 
SaveCSsg 1: Integer = B; 
TYPE 
Rsgpack = RECORD 
CASE Intsgsr DF 
1s (Ax, Bx, Cx, Dx, Bp, Si, Di, Os, Es, Flags : Intsger)s 
2: (Al, Ah, Bl, Bh, Cl, Ch, Ol, Dh + Byte); 


ENO; 
AnyStr © STRING[255]3 
VAR 

reg : Regpack; 
PROCEOURE Scrssn_Write(S : AnyStry; X, ¥ : Byts; Attr : Intsgsr); 
VAR 

Is Intsgsr; 

EGIN 


:@ Attr SHL 8; { Sst up Attrihuts in High Byte } 
:2 1 TO Length(s) DO { "Poks" the string into video RAM} 
MemW [ScreenSeg: (¥-1) #1604(X4+I-2)*2) se Attr OR Ord(S{I})3 
ENO) 


PROCEDURE clock; 
CONST 
ampm ¢ ARRAY[#..1] OF STRING{2} © (‘am', 
VAR 
hiclock : Intsgsr ABSOLUTE $48 ; $6E; 
Loclock : Integer ABSOLUTE $40 : $6C; 


‘pa')y 


tics, BiWord, LoWord : Rsasl; 

hours, mins, sscs : STRING[2]; 
s STRING(10]; 
: Integer; 


INLINE ( 
$58/$53/$51/$52/ {PUSH AX, BX, CX, DX}{ssvs all registers } 
$56/$57/S1E/$06/ {PUSH SI, OI, DS, ES} 
$2E/$8C/S$0E/SaveCSsg/ {ev CS:Ssvscseg,CS }{uss OUR Cods Eegnsnt} 
SFB); ]isllow intsrrupte 

Glbcount :2° 

IP Gibcount 
Hiword :© 
Loword := 
IP Hiword ¢ 6.0 THEN Biword s= 65536.8 + BiwWord; 

IF Loword < 8,0 THEN Loword := 65536.0 + LoWord; 
tics := Hiword*65536.0 + Loword; 

tics := tics/18.206481934; 

Str (Trunc(tice/3600.8) MOO 12, houre); 

am_or_pm :© Trunc(tics/3608.8) 5 

IP hours = 'S’ THEN hours se '12'; 

IF hours[8] © @1 THEN houre := 'O'+hours; 

Str (Trunc(tics/68.6) MOO 68, mins); 

IF mins[@) = @1 THEN mins := '@'+mins; 

Str (Trunc(tics-Int (tics/60)*68), secs); 

IF secs[8] © @1 THEN secs := 'D'+secs; 

tims := hourst':'+mins+'s '+5ecs+anpa[an_or_ pm OIV 12}; 
Scrssn_Writs (time, 71, 1 15)3 

Glbcount := B; 

ENO; 

INLINE ( 
$07/S1F/$5F/S5E/ {POP ES, DS, OI, SI}{restore ell registere } 
S5A/$59/$5B/$50/ {POP OX, CX, BX, AK 
$8B/SE5/ {mov 


$5D/ {POP 
SCP); {IRET 


Suce (aibeoaney eo 
> 17 THEN BEGIN 
hiclock; 
Loclock; 





{UN-do what TURBO did to } 
{ hsgin this procedurs 
}i. . . and return } 
END; (continues) 








Figure 3: A procedure that puts a ticking clock on the screen from within a Turbo program. 
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AT LAST, A SIMPLE SYSTEM 
FOR” WHO YOU KNOW” 





Now more than ever, “Who you know” 
beats what you know every time. That's 
why we'd like to introduce you to an 
easy. yet powerful way to keep track of 
your contacts. With The Little Black 
Book Series of software for IBM and 
compatible personal computers. 


COLLECT 
AND CONQUER. 


Sure, most people have a system for 
contacts already. But it’s based on 
scraps of paper. scratches in a calendar, 

or oul-of-date cards. Semi- 

organized people keep their 

contacts in word process- 

, ing, database, or spread- 

~ sheet programs. Which 
means, your contacts are 
everywhere. Except where 
you need them. 

The Little Black Book 
Series takes those contacts 
from wherever they are and 

puts them together. Then. 
prints them out quick. 
s © Ina pocket-size, 
@ genuine 


calfskin 
leather book (included). 
And onroladex cards, 
labels, envelopes, 
and a varicty of list 
formats. 





so 
—— 


— 


onverts lists to and 
rom other programs 


jutomatically. 400 ENTRIES. 
30 CATEGORIES. 


Collect your contacts (up to 400 of 
them), and the rest is casy. If they're on 
slips of paper, typc them into the pro- 
gram’s predefined form. For the semi- 
organized, use our optional File Con- 
verter to automatically transfer contacts 
from other programs into The Littlc 
Black Book. Without retyping. Now, 
assign each entry into any or all of the 
30 index categories you create yourself 
(like kcy clients, sales offices, home. 
fricnds, New York, Zip 95125 etc.). 

Then. with a couple of quick kcy- 
strokes, bingo, out of your printer comes 
The Little Black Book. On standard 


| CIRCLE 128 ON READER SERVICE CARD 


System Requirements IBM or compatible PC with at feast 256k RAM, 
DOS 2.0 of later and a DSDD disk drive The Lite Black Buok is a Irade- 
mark and Cygnet is a registered Lrademark of Cygnet Technologies Inc 
Other brand names are trademarks of them respective manufacturers 
©1986 Cygnet Technatogies inc 
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printer paper. Just cut along the dotted 
lines. staple together, and slip into the 
soft leather cover that comes with the 
package. When you change a few num- 
bers or add a few addresscs, print again. 
The whole process only takes minutes. 
With your unique index categorics, 
you can even print sub-books from your 
master. So the next time you go to New 
York, print out just the New York book. 
Want to watch key customers...you 
know what to do. Keep a scparate book 
for home and business. Have the sccre- 
tary keep books for your entire staff. It's 
easy and most important, automatic. 


LABELS AND CARDS. 
LETTERS AND MORE. 


With inexpensive accessories, The 
Little Black Book is the hub of a com- 
plete office system. The File Converter 
moves contacts from the book into pow- 
erful word processors for customized 
form Ictters. Print labels for your Ictters 
with the Label Maker. Create an entirely 
new roladex file for 
your desk. Print ship- 


Cs 


pers, invoices, you 
name it. You can even 
load phone numbers into the PC and 
have The Little Black Book speed-dial 
thcm through a modem or our optional 
Calling Card. 

All-in-all, you simply can’t find a more 
powerfully simple system for thc money. 
Alone. The Little Black Book keeps you in 
touch with business contacts like you 
never thought possible. For $59.95. Add 
a few accessorics and your network will 
grow far beyond the sum of its parts. 


Wai zedien§ 


Ml 


GUARANTEED. 


TO PLEASE. 


Lawyers use Little Black Book to 
track their clients. Salespeople find new 
business. Real Estate agents have the 
secretary kccp a central book for all 
agents listings. Doctors know their 
patients. Even if you don’t use a PC. you 
can have someone clse do the work. 
While you get down to busincss. 

There are thousands of reasons to huy 
The Little Black Book Series, but with 
our 30-day money-back guarantee and a 
toll-free technical-hclp hotline. you can 
try the book and find out for yourself. 
Imagine that classic Icather book with 
the most important names in business in 
your pockct. Then call us toll-frec. 





There's no risk. 
And plenty of en 
reward. ae 
Ree 
= 
a ai figs a ponte ae 
. phone aDCtS, 
cards, letters and more. Only 
Ea $59.95! 
Acep contacts in 


y 30 index categories 
. you Create 
Even dials your phone. 


Genuine calf-skin 
feather cover included. 


400 names, addresses, 
numbers and notes 


The Little Black Book ™ 


CALL TODAY: 
1-800-621-4292 
1-800-331-9113 in California 








Charge By Phone or Send in The Coupon Today @yaGner  PCM!el4 

1D The Little Black Book $59.95 ACCESSORIES 

2 The Lite Black Book (not copy protected) $79.95 (1 Extra Leatherette Vinyl Covers (pack of 5) $24.95 
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| aac Spon Sa nclosed (2 The Little Black Book Label Maker $29.95 
(incl shi a 7 
| (CoNGreln Pessina alex tad) D The Little Black Book File Converter $19.95 
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| Card Number Expiration Date 
| Name Phone : 
Address 
| Clty State Zip 








Outside US add $10 for shipping and handling. P.0.’s on orders of 10+ only. 
Send to: Cygnet Technologies, Inc. Dept. LBB 1296 Lawrence Station Rd. Sunnyvale, CA 94089 


| Absolutely No-Questions-Asked, 30-day, Money-Back Guarantee. 
I 
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w A real-time clock on- 
screen gives a program a 
professional look. 


nothing at all. However, if vou change the 
interrupt vector for $1C to point to a rou- 
tine of your owt devisitg, that routine will 
be called 18.2 times per second. 


PROCEDURE Save_Old_Timer; 
BEGIN 
WITH reg DO BEGIN 

AH := $35; 
AL := §$1¢; 
MsDos (reg); 
Timer_Seg := ES; 
Timer_Ofs i= Bx; 


PROCEDURE Instali_Our_Timer; 
BEGIN 
WITH 
AH 


reg DO BEGIN 

33 $25; 

s= $1C; 

r= CSeg; 

DX := Ofs(ciock); 
MsDos (reg); 

END; 


END; 
PRDCEDURE Reetore_Dld_Timer; 


reg DO BEGIN 
a= $25; 
t= $1C; 
= Timer_Seg; 
t= Timer_Dfs; 

MsDos (reg); 

ENO; 

ENO; 


PRODUCTIVITY 


Because the routine is beitig called 18 
times a second, it had better not try to do 
much else, or there will be trouble. Also, 
you inay not call any other interrupt in the 
process of servicing this interrupt. If you 
inodify JUSTCLOK to your own use, don’t 
try to write the time with an ordinary Tur- 
bo write statement—you'll crash your 
system. In fact, all you can safely do dur- 
ing this interrupt is examine and manipu- 
late memory locations. So we get the time 
by peering at the double-word time—- 
value in low inemory rather than by que- 
rying the BIOS. 


PROCEDURE Timer_Ercror(ErrNo, ErrAddr : Integer); 


BEGIN 


WriteLn(*RESTORING the normsi timer interrupt'); 


Restore_Old_Timer; 
END; 


PROCEDURE Init_Clock; 
BEGIN 


IF Mem($0040:$0049) = 7 THEN ScreenSeg := $b000 


ELSE ScreenSeg := Sb800; 

SeveCSag := CSeg; 

Glbcount i= 18; 

Seve_Old_Timer; 

Inetell_Dur_Timer; 

ErrocPtr := Ofs(Timer_Error); 
END; 


(# ssessssceseeecesesenss JUSTCLOK. INC ENDS sseceneasesceseccucess *) 


BEGIN 
ClrScr; 
Init_Clock; 
WriteLn(‘'The timer ie now inetelied. 


Type some linee to cea how it worke.'); 


WriteLn(’Enter a blank line to end the demo.'); 


REPEAT 
Write("> '); 
ResdLn (whst) 3 
WriteLn (what); 
UNTIL what = °'; 
Restore_Old_Timer; 


iD. 


{Figure 3 ends) 








To begin using the clock, we first save 
the current clock-tick interrupt vector, us- 
ing DOS Function Call $35. Next, we in- 
stall the new Interrupt Service Routine us- 
ing Function Call $25. That's all we need 
do—whatever else the program does after 
this, the clock in the upper-right-hand cor- 
ner will continue to tick away. 

But what happens when the program 
ends? We absolutely must reinstall the pre- 
vious timer interrupt vector. Otherwise, 
18.2 times a second, DOS will transfer 
control to an area of RAM that may not 
even contain executable code—and that 
means it’s time for the Big Red Switch. 
Even if the program crashes, that vector 
has to be returned to its previous state. So, 
we use one of Turbo's lesser-known fea- 
tures to gain control: a User-Written Error 
Handler. By setting the Turbo internal 
variable Er rorPtr to the offset of a pro- 
cedure, you cause control to go to that pro- 
cedure when the program crashes. You 
could supply descriptive error messages 
based on the ErrNo and ErrAddr pa- 
rameters, but here we'll just restore the in- 
terrupt vector. To see the error handler in 
action, simply end the program with Crl- 
Break. 

The INLINE code that begins and ends 
the clock procedure itself is almost exactly 
the same as that shown on page 214 of the 
Turbo 3.0 manual. The only addition is the 
restoration of the Turbo program's Code 
Segment. This is necessary if the Interrupt 
Service Routine is to be able to call other 
routines within the program. 

Try the demo program. It simply echos 
back lines of text that you type. The clock 
ticks away independently. To use this tech- 
nique in your own program, then, sepa- 
rate JUSTCLOK.INC into a file and 
$Include it in your program. Call init 
—Clock at the start of your program and 
Remove_Clock at the end. 





UNKNOWN FIND 
I've discovered a very useful but previous- 
ly undocumented keystroke in the Turbo 
Pascal editor. When you select “Q*F or 
‘QA (“‘find”’ and **find and replace"’), 
the last data entered can be redisplayed by 
pressing “F (Ctl-F). I found it very help- 
ful when you need to correct the last 
*‘find’’ entry. The trick also works in other 
places where the Turbo editor asks for a re- 
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sponse, e.g., “‘Read Block from file.’’ 
Avital Jacob 
Haifa, Israel 


SideKick retains the previous data, and I 
had wondered why the Turbo editor 
didn’t. Now I see that it does. 


COLORFUL TEXT 
Some time ago, User-to-User (Volume 5 
Number 13) presented a program demon- 


PRODUCTIVITY 





= A very useful but 
previously undocumented 
keystroke in the Turbo 
editor is Ctrl-F. 


The author used a BIOS call to set the bor- 
der color. ve discovered a trick for Turbo 
3.0 that is easier still. The statement 
‘*GraphBackground(X);’’, used in text 
mode, will set the border to the color X 
(from 0 to 15) as shown in Figure 4. 

Loren De La Osa 

Milton, Washington | 


SHARE YOUR TURBO POWER | 
Tell the world about your latest Turbo Pas- 


cal programming and applications tips 
through Turbo Power User, and we’ll pay 
you $50 for your trouble, plus an extra $25 
if you submit it on a disk. If you do send a 
disk, please include a printout of your sub- 
mission to ensure against damage in tran- 
sit. Mail your contributions to Turbo Pow- 
er User, PC Magazine, One Park Ave., 
New York, NY 10016. PC} 


strating a BASIC-like COLOR procedure. 


PROGRAM Text_Border; 
VAR 


Border_Color : BYTE; 
3 CHARS 


WriteLn(’Preee any key to cycle the border color, or Q to Quit.'); 
Border_Color := 6; 
PEAT 


Gre phSeckground (Border_Color) 3 

read(Kbd, reeponee); 

@order Color se Succ (Border, Color) mod 16; 
meee UpCase(reeponee} = 'Q’; 





Neil J. Rubenking is a professional Pascal 
programmer. 





Figure 4: ‘‘GraphBackground”’ can be used in text mode to set the border color. 


STATS-2; 
sax $149 


®EASY ACCESS TO DATA FROM SPREADSHEETFILES 
(1-2-3, SYMPHONY, ETC.) 

®A POWERFUL TOOL FOR DATA ANALYSIS AND 
FORECASTING 

®Easy to use, no commands to memorize (menu driven) 

eSuper-fast (8087 support) 

®Can be used aa a stand-alone, full-featured atatistical 
package (comes with its own Data Editor for entering/ 
editing of data); can process deta from many spread- 
sheet programa and data basea 

Descriptive statistics, t-tests, Correlationa (including 
“economically” formatted matricea), Crosstabulations, 
Comparisons of Distributiona, Significance Tests, 





A 


POWER 
id 18) A 


Powerful General Multiple Regression module (up to 50 
predictors, Durbin-Watson statistic, autocorrelation of 
residuals, forecasting subprogram, Bnd more), Flexible 
General Analysis of Variance/Covariance module (up to 
five factors, repeated measures, unequal n, contrasts, 
and more), 10 Nonparametric Statistics, Bargraphs, 
Scatterplots, and much more 

Requires IBM-PC (or compatibje), two disk drives, 256k 

To order aend check or money order for $149 
(plus $5.00 shipping and handling) to: 


HG StatSoft” 


(the developers of STATFAST) 
2832 East 10th Street, Suite 4, Tuisa, OK 74104. (918) 583-4149 
Lotus 1-2-3 1s a registered tredemark of Lotus Development Corp 
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eraser 


uPs 


a1ve-0avEB a? 


Solution! ‘ 
KMGe Power Protection Products 


TRANSIENT VOLTAGE SURGE SUPPRESSORS 
POWER LINE FILTERS 
STANDBY UNINTERRUPTIBLE POWER SYSTEMS 
1-800-524-0400, in PA 215-837-0700 
CALL TODAY FOR FREE LITERATURE 


Kalglo Electronics Co., inc. DEALER - OEM 
6584 Ruch Road DISTRIBUTOR 


Bethtehem, PA 18017 INQUIRIES INVITED 
cI 113 ON READER SERVICE CARD - 
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AT LAST: Professional 
Typesetting Capability 
For PC Users 


With PC TgX™ — the best-selling full 
implementation of Professor Don Knuth’s 
revolutionary typesetting program TRX. 


FINEST Typeset Quaiity Printing From: 
dot matrix laser phototypesetter 


cd 2 
e 7 dz 


ami 
WIDEST Range Of Output Device Drivers: 


e Epson FX, LQ e HP LaserJet* 

© Toshiba e Apple LaserWriter 

e Corona LP-300* e APS-5 phototypesetter 
e Screen preview, with EGA or Hercules card 


MOST COMPLETE Product Offering: 


PC TeX (not copy protected) includes the following: 

e Our specially written PC TEX Manual, which en- 
ables you to start using TEX right away. 

e Custom “macro packages” that provide formats 
for letters, manuals, technical documents, etc. 

e The IATEX document preparation system, a full- 
featured macro package for preparing articles, 
books, reports, etc., and IATEX User’s Manual. 

e AyS-TEX, developed by the Amer. Math. Society 
for professional mathematical typesetting. 

Site licenses, volume discounts, and interfaces to 
PC Paintbrush, PC Palette, FancyFont and Fontrix 
are also available. 


PRICED FROM ONLY $249.00! 


(Printer drivers and interfaces additional.) 


a) 


Laser printer, 


a 
—— “TX fonts & software 
a aa from $2995.00 
¥ 


For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and 
512K RAM. Hard disk required for printer drivers and fonts. 
*HP LaserJet and Corona require additional interface boards. 


For more information call or write: 


Personal TpX, Inc. 


20 Sunnyside, Suite H, Mill Valley, CA 94941 (415) 388-8853 


This ad, with space for the photograph, produced by PC TeX. 
Typeset on the Epson FX80, the Corona LP-300 laser printer, 
and the Autologic APS-5 phototypesetter. 


‘TEX le « tredemerk of the American Mathematical Society. Manufac- 
turere’ product nemes are trademerke of individual manufacturers 
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Touch the uw 
Future with UJ. 4) DRIVES 
The trend is ciear. 514” drives will go the way 
of 8” as the 3.5” drives assert themselves as 
the new standard. Most MS-DOS laptop com- 
puters come with 3.5” drives. Adding a 3.5” 
drive to your PC or XT will enable you to ex- 
change media with your laptop. 
The wave of the future. New XT computers are 
being offered with optional 3.5” media. 
Increased storage. 3.5” drives offer 720K stor- 
age in a smaller protected media. 
Backups will use fewer disks. 


PREREQUISITE: DDS 3.2 


Internal Mount 


$225 
Ext. Mount w/case & PS 


$295 


We accept VISA, Mastercard, or prepayment. 
Or we can ship COD for cash or certified check. 
Shipping is extra. 


15100-A Central SE 
Albuquerque, NM 87123 
(505) 292-4182 J& M SYSTEMS, LTD. 


CIRCLE 491 ON READER SERVICE CARD 


OVING?, 


Please write to: PC Mag- 
azine, P.O. Box 2445, 
Boulder, CO 80322. 
Include your mailing label 
from a recent issue of PC 
Magazine for faster serv- 
ice. Please allow up to 60 
days for change of 
address to take place. 


i a 
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Pe ror Pot voter 


USER-TO-USER 


Two speedy DOS screen-popping programs, a Slick, case-insensitive batch string comparer, 
and protected BASIC program file security. 


INSTANT SCREEN DISPLAYS 
Since displaying a screen in BASIC, 
dBASE, or DOS is almost always painfully 
slow, I wrote the FASTSCRN.BAS pro- 
gram (sec Figure |) to speed things up. 
First, use a pure-ASC]I] text editor to 

create a text file up to 79 characters wide 
and 24 lines long. Then run FASTSCRN, 
which creates a similarly named .COM 
file. You can then get into DOS, or use the 
BASIC SHELL command or the dBASE 
**!’* command, etc. , to pop the text file in- 
stantly onto your screen. 

Alan Rouse 

Charlotte, North Carolina 


We received this submission and a very 
similar oue (see Figure 2) from Larry Zim- 
merman, of Kansas City, Kansas, withina 
short time of each other. Botl work simi- 
larly, aud it's ittterestitg to note the differ- 
ences. For instance, Mr. Zimmerman 
strips the exteusiou by making clever use of 
a defined function. He handles snow better 
and lets you chauge the name. However, 
Mr. Rouse’s program lets you change the 
colors each time you create a screen. 
While we added a few touches that im- 


proved the color selection abilities and | 


added some other friendly features, the ba- 
sic engines that drive these programs are 
terrific. They make it a snap to create 
screens that really fly. Try them; you' lluse 
these utilities often. 


DOS COPY BUG 

PC Tutor (Volume 5 Number 13) dis- 
cussed the dangers of inadvertently copy- 
ing a file to itself when using DOS’s AS- 





SIGN command. The problem is even 
more serious in DOS 3.1. 

The PC Tutor editor pointed out that ifa 
file (here called MYFILE) resides in the 
root directory and you issue the command 


COPY MYFILE \MYFILE 


DOS will attempt to copy the file onto it- 
self rather than issuing a ‘*File cannot be 
copied onto itself’’ message and stopping. 
If MYFILE is larger than 64K, DOS will 
copy the first chunk of 64K and then printa 
**File allocation table error’ message. 

Try this in DOS 3.1 with a file larger 
than 64K, and DOS will print a normal **] 
file(s) copied** message—but will truncate 
the file to 64K without warming you. This 


"PASTSCRN.BAS -- by Alan Rovee -- Adapt 





could be disastrous for those unaware of 
the problem. 
Marilyn Carpenter 
Corpus Christi, Texas 


While it's bad enough that DOS doesn't 
prevent you from copying any file onto it- 
self, it's more insidious that wider 3.1 it 
doesn’t even print out au error message 
that would alert you to look at the directory 
listing and see what happened. 





And this problem isn't just coufiued to | 


the root directory. If you're logged into a 
subdirectory called \DOS\ UTILITY and 


you type COPY MYFILE MYFILE, DOS | 


will indeed issue a warning and stop be- 


fore it makes the copy. But if you type 


ed by PC Mageeine 


PRINT “You must heve e teet (ASCII) file on thie diek up to” 


PRINT "79 cherectere wide end 24 linee long. 
PRINT “.COM file thet fleehee it onecreen (now 


aRte Peake . 
y key) 2" 


WHILE INREY$=°* WENDsDIM A$(24) t ORLPRSCHRSC19) +eHRSCIB) 3:CL8 
FOR Ie] 10 118:READ A$:A=@VAL("6B"+AS$) s:DS=D$+CHRS(A) 
TOTAL=TOTAL+A:NEXT1IF TOTAL#]2523 THEN 18 

PRINT “Error in DATA etetemente ~- check end redol"sEND 


INPUT "Enter foreground color (68-15): 
IF FC>15 DR FC<@ THEN BEEP:GOTO 186 


"FC 


INPUT "Enter background color (8-7): ",BC 

If BC>7 OR BC<@ THEW BEEP:GOTO 260 ELSE CO=BC*16+FC 
INPUT “Enter name of ASCII text file:°, P$:OLDFS=F$ 
FOR Awl TO LEN(P$)sIP MID$(P$,A,1)=CHRS(46) THEN 256 


NEXT:GOTO 268 
Pea eae 
P2$=P 8+". co 


DPEN “O°, $10P2$:HID$(D$,9 ,2) =CAR$(CC) sPRINT #1,D$7 


DPEN *r°, #2,DLDF$:FOR I=1 


TO 24:IP EOF(2) 


TREN 300 


LINE INPUT #2,A$(I) :LeL+l 1A$(1) @A§(I)+CRUPS:NEXT 
FOR I=] TO L:PRINT $1,A$(1) 1 :NEXTsCLOSE 


PRINT "Now get into DOS and types . 


DATA 58,53,51,52,36,00,06,B7, 
DATA 16,5A,59,5B,56,B9 ,D0,07 ,B8 ,2 
DATA FC,BE,76 ,01, 8D,3B, D4,09,B9,1 
DATA 74, 10,80,3C,20,74, 15,80,3C, 


216, 
DATA EB,61,DF,03 ,C6,02,49,74,0A,2B,DE,83,C6, 


6,86 ,19,82,50,cD 
P3,AA 


BB 
63,C7,01 


DATA EB,B9 ,06 +88 ,68,B8, GE, CO,BF,00, 00,8D,36,D4,89,B9 ,DO 
DATA 87,4 ,47,E2, FC, 07 ,B6,17,B2,01,B4 ,02,CD,10,CD, 20 





Figure 1: BASIC FASTSCRN program to create small .COM files that display your text files (up to 
79 characters wide and 24 lines long) almost instantly. 


PC MAGAZINE Pe ER 4, (986 





PROTECT 
YOUR COPIES 


Make yaur callectian af PC Magazine 
a handsome addition to your Tee ar 
home—and protect and organize your 
capies far easy reference! 


PC Magazine Binders and Cases are 
made of durable, luxury-laak leather- 
ete over quality binder board. Custam 
designed a PC Magazine, every 
order receives FREE transfer fail ta 
mark dates and volume numbers. 


FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS 


Hold your 
issues on 
individual 
snap-on 
rods. 
$8.95 eoch; 
3 for $25.75; 
6 for $48.75. 
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"PSTSCRN2.BAS ~- by Larry Zimmarmen -- Adapted by PC Magazine 

DEFINT A-Z:DEF FNEXTS$({(S$)=LEFTS(S$, INSTR(SS$+".*,".")=1)+".COM" 
INPUT *Source text file: ",INFILES:OPEN INFILE$ FOR INPUT AS #2 
OUTFILES=FNEXTS (INFILES) sPRINT "Program name: |" ;OUTFILES;*)*; 


INPUT " ", TENPS:IF LEN(TEMP$)<>® THEN OUTFILES=FNEXT$(TENPS) 
OPEN OUTFILES$ AS #1 LEN=1:FIELD ¢1,1 AS AS$:CHECKSUN@O 
FOR L=1 10 128:READ BS:BYTE=VAL("&H"+BS$) : CHECKSUM=CHECKSUM+BYTE 


LSET AS#CHRS(BYTE) sPUT @1:NEXT:1F CHECKSUM=11628 THEN 190 
CLOSE: KILL OUTPILES: PRINT "Error; *;OUTFILES;* not craeted, *:END 
CLS:FRINT"’Creeting ";OUTFILES:LINES=— :WHILE LINES < 24 

IF NOT EOF(2) THEN LINE INPUT €¢2,LS$ ELSE LS="" 
LS=LEFT$(L$,80) :IF LEN(LS) < 66 TREN LS=L$+SPACE$(BO-(LEN(LS))) 
LINES=LINES+1:FOR I=1 10 80:LSET AS-MID$(L$,I,1):PUT #1:NEXT 
WEND1:CLOSE:PRINT OUTFILE$;" creeted.”:END 

DAR AARAAAAAAAAAEEREREEREEEEEAEAREAAAAAARAARARAARAEAER AAA ERAAA RE 


* Notee: (1) If your screen NEVER diepleye enow, chenge the 61 
* in line 326 to 60. (2) The 67 in line 320 ie the attribute; 
* eubetitute your own (the left digit of which ia e hex velue 
* £xom O-7 (background); tha right digit e hax value from 0-15 

* (foraground) ag 4E ia hright yellow on red. (3) If you change 
" theee, edjuet tha CHECKSUN velue in line 178 eccordingly. 

SARA AAAEEARAREEAAERAAAAAAARERAAEEAAEAAEARARRAREAAARERAERAR EEE 
DATA EB,06,00 ,00 ,0D,53 6 petals 1A,33,CO,8E,CO,26,Al 

DATA 63 ,04,05,06 ,00,A3 1,5 OF,CO,10,88,FC,50 

DATA 75,5A,53,3C,03, cer, 751 ,BS 
DATA 06 6, EB, 04,58 


700 ,BO,C6 06 
He 66, FB, F7, £3 ,05, +BG ,8E 
DATA CB 0,06 ,8A,3E H 0,BA,4F,18,CD,16 
DATA B9 86,07 ‘BF ,O0, eB E,06,01,00,74,0E 
DATA 6B,16, 02,01, ED, DO, £8, 521FB LED, 0,EB,73,FB,AC,AA 
DATA 47,E2,E6,B8 ,06 ,62,BA,00,17,5B,CD,10,CD, 28,008,800 








Figure 2: BASIC FSTSCRN2 program, similar to FASTSCRN, to create .COM files that flash text 


screens almost instantly. 





COPY MYFILE \DOS\UTILITY\MYFILE 


you' re in trouble. 
Back up early and often. And when you 
do, make sure you don't accidentally back 





= Make sure you don’t 


up to the same subdirectory. accidentally back up to 
BATCH STRING COMPARER the same subdirectory. 


DOS makes it easy to control branching by 
passing parameters into batch files from 





characters long requires 2*N IF statements 
to compare all of the permutations of up- 
percase and lowercase letters. A string 
containing the three characters ABC 


the command line. You can then use IF 
statements to compare such parameters 
and branch accordingly. But DOS is case 
sensitive, which means that a string N 


BACK 
CASES 
Store your copies for 


individual reference. 
$795 each; 3 for $22.95; 6 for $43.95. 


j PC MAGAZINE 


| ?.0. Box 5120 -Phiadelphia, PA 1914] 





" Program for creeting COMPARE.CON 
PRINT "Checking DATA etatemanta; please wait...” 
FOR B=] TO 9:FOR C=] 10 17:READ AS$:IF C<17 THEN 140 
24=Z2¢+VAL (AS) 
NEXT : NEXT 
pe P IP 39©13419 THEN RESTORE:GOTO 180 
Please send CC Binders ( Cases Quantity PRINT “WRONG NUMBER OF DATA STATEMENTS, OR ERROR IW A BIG* 
| Fovnen pS ~* Add $1 per order for PRINT "NUMBER AT THE END OF A LINE -- CHECK AND REDOL":END 


portage & handing (Outside USA, add $2.50 per unit FORies) TO 9:POR C=1 TO 16:READ A$:TTL=TTL+VAL ("6B *+A$) 


READ SiIF S=TTL THEN 226 
PRINT "DATA ERROR IN LINE";B*10+260;"-~ CHECK AND REDO":END 
‘TTL=0 :NEXT: RESTORE 

OPEN "COMPARE.COM” AS ¢1 LEN=1:FIELD €1,1 AS DS 

FOR B=] TO 9:FOR C=] TO 16:READ AS$:LSET DS=CHRS(VAL("&B"+A$)) 
PUT @1:NEXT:READ DUMMYS$:NEXT:CLOGE 

PRINT *COMPARE.COM CREATED* 

DATA BE,01,80,FC,AC,3C,20 ,74,FB,3C,00,74,4C,4E,56,5F,1726 
DATA 2B,C9,AC,3C,3D,74,17,3C,20,74,8A,3C,00,74,3A, E8 ,1373 
DATA 44,00,41,EB,ED,AC,3C,20,74,FB,3 C,3C,1749 
DATA 3D,75,26,AC,3C, 20,74, FB,4E,56,2B,DB, AC, 3C,0D, 74,1634 

I Adare DATA GA,3C,20,74,06 EB, 75E,1519 

I DATA BO,FF,F3-A6,74,0C, EB 


a 





TG MC (Minimum order $10.) 


| ordered 

| ay Via 
Vcd Exp, Da 

(= ‘xp. Date 


| Melis Ms. 
plese print hull nome 








ee EB, F1,3B,CH,75, 
0 {BA,74, 61,CD, £20, 2085 
DATA BO 00,84 ,4C,CD,21,3C,61, 32'p 9030, TA,77 .05,24,5F,13B7 





jo DATA 88,44,FF,C3,53,79,6E,74,61,78,20,65,72,72,6F, 72,1887 
| DATA 0D,0A,24,00,00 ,00,00,00 ,00,00 ,00,00,00,00,00,00,59 
State a 
*PA residents add 6% soles tox. J Figure 3: COMPARE .BAS to create COMPARE.COM case-insensitive ERRORLEVEL tester. 
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Before you buy DBase 
il, QuickCode and 
Clipper, look at 
TAS-Plus 


TAS-Plus just made it faster, easier and 
cheaper to build database applications. 

TAS-Plus combines the power of a 
Relational Database with the ease of a 
Program Generator. Then TAS-Plus adds 
a Runtime Compiler to produce 
lightning-fast finished code. 

Look at what TAS-Plus gives you: 


Relational Database 

4th Generation Language 

Screen Painter 

Program Generator 

Report Writer 

Source Code Editor 

Runtime Compiier 

TAS-Plus gives you power where it 
counts. You can store up to 65,000 
records, open up to 16 files at a time and 


enter up to 10,000 characters per record. 
TAS-Plus even reads your old DBase files. 


(~-===—- | TAS-Plus 
__ | | writes the 
[ | |program 


= / for you 
With TAS-Plus, you can start building 
professional database applications on 
day one. Just “‘paint’’ the screen the 
way you want and TAS-Plus writes the 











y _ 10 8 - yiP Oe a eee ee 


TAST 


4 
7h, 


program for you. You can even paint 
using different colors or graphic 





characters. And custom reports are just [= = =" = Se ae ae os 


as easy. 

TAS-Pius has over 86 commands and 
200 options available in its Source Code 
Editor, so you won’t run out of room to 
grow, 


Easy to use features 

Add new databases quickly and easlly. 
Add, change or delete records without 
any programming at ali. 

Browse through your database and see 
multiple records on the screen at the 
same time. 

Restructure capability allows you to 
change existing databases without loss 
of any data. 


All this for just 69 


TAS-Plus would be respectable at any 
price, at $69 it’s awesome. 


30 day Money Back Deal 


TAS-Plus comes with a 30 day money 
back guarantee (less $15 handling fee]. 
TAS-Plus is available for the IBM 
PCIXTIAT and fully compatible 
computers. TAS—Plus Accounting 
applications available. 


Moewtan * 


nefons 


y 7-a 


Call our Toll-Free Hotline. Use your 
VISA, MasterCard or American Express 
to order today. For information or 
Washington residents call 
1-206-644-2015, 


The following are registered trademarks ol these companies: TAS-Plus, The Accounting Solution, Business Tools, inc; DBase | 


IK, Ashton-Tate; CP/M, Digital Research; IBM PC/XT/AT, International Business Machines Corp; QuickCode, Fox&Giller; Clipper, 
* Copyrighl 1986 Business Tools, Inc. 


Nantucket Inc. 
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— A co 4% 
rN 4 
NOT COPY-PROTECTED 
wees 
¢ Rush me the following items 
Qty. Item Price Subtotal 
TAS+ $69 

Stpping add $8 USA, Shipping 

$25 outside USA Tx = : 

WA res add $5.59 Tax x - 
Amount Enclosed 
{US funds onty) 

Name. __. eee a 

Shipping Address: —— 

Cty — __ = ee 

‘State Zp: —___. 

Telephone: ————— 

Payment VISA =MC AMX —_ Chock 

‘Cradit Card Expiration Date 

Card Number: 

Name on Card: 


ee eee 


-a.* TOOLS : 
Jo~ 9 


4038-B 128th Ave. S.E., Suite 266 
Bellevue, Washington 98006 
(206) 644-2015 


 MaslerCard | 


{Ls 
VISA 
= 


| # USER-TO-USER 


compare segment 
peesecccecccce 
iprhgram te compare two strings 

case of ietters will be ignored in tha comparieon 


G 
€or uae in batch files for comparing etringe 
rt 
feyntax compere etringle-etcing? 
rt 


errorievel 255 © sane string 
errorlevel 


proc fer 


@asume ce:conpare, do1compare, sei compare, ea scompare 


org 160h 
ynguate etatsesste 
doecall equ 24 
Ent seg equ oo 
exit ngu ach 


etartr 
nov 
cid 


eearch for stect of first string 


@i,@lh * 


ceart three pevetlichl 


el. 
tort. facet string 
@1,edd 


tload byte off lise 

jcompare to white space 

if so, haven't fcand beginning 
1compare to Cerraiga return 

if so, Syntes error 


181 poiste to begiooing of first etring 
mguate DI to 6I 
iprepare ¢X for count Je 


rised byte off lise 

yebeck if first nguai eige 

Af so, ond of firet string 
tebeck if whate epace 

(J4f 80, also ond of firat eteing, 


ngual eige 


al,’ * 
white epace 


Perro ory 


@ © Mot sape etring of syntex error 








Sou 18 SSE» Pe 


yaa” ¢ 
PRODUCTIVITY 


ai, * 


atert_second_etring 


el 


et 
bebe 


got Becond- we EL Bat 


oy el, odb 


je and_secend_ratring 
3D05 functioa cail 

qprant string comand 
itersinate @ procese 


al,’ * 


apaint to command Lise 
yert directicn flag to forwerd 


ine br 

jap 
end_sacond_strieg? 

cop cu, de 

jne pomatch 
pop ei 
pov al 255 
copsd 
end 
no_match 
errarr 


doaceii 


90_setchs 


mov als 


5 then search for first equal eign 


a1, @db 
error 


call uppercase 
inc 
3p 
white_ avace! 


cn 
get_Cicet_atring 


sloed byte off line 
legen to ont Kas 


al,e? 
white. space 
a1, 

Scter 


tif 0, 


vif set, 


eqeel_nign:s 
Lodal 


cop 
jee 


ai t=! 
error 


iseeEcn for stert of second striey 
start second_etringr 


| Figure 4: Assembly language listing Jor COMPARE.COM. 








| would require eight IF statements (testing 
for aBc, ABe, aBC, and so on) to exhaust 
every possible combination. This in- 
creases execution time dramatically. 

To speed things up, I wrote a simple as- 
sembly program called COMPARE.COM 
that compares two strings and ignores the 
case of the alphabetic characters. On re- 
tum, it sets ERRORLEVEL 255 if both 
strings are equal and ERRORLEVEL 0 if 
they are not equal or if a syntax error has 
occurred. After executing COMPARE 
.COM, your batch file may take appropri- 
ate action with the statement **IF ERROR- 
LEVEL 255 (do something)."" 

To create COMPARE.COM, mun the 
COMPARE.BAS program in Figure 3 or 
assemblic the source code in Figure 4. 


Then to test COMPARE.COM, run the | 
sample COMPTEST.BAT batch file in | 


scospare to carceige ceturn 
Hf go, Syntee ersor 


fcoovert inser alphabetic charectere 
a to upper 

jdump counter 

return to check egein 


dey equal siga 
eytatas error 


scheck it ft 


ist 


ah, eeit 
deecell 


sein ondp 


iprocedure to convert elphabetic charectere tn upper case 


' 

Uppercase proc seer 
al,'a* 

Se_uppec 
al,’ ria 
$e‘ upper 


el, Sth 
Lei-)}.al 


pload byte off line 
rcheck Sf second ngual nign 
sif not, Syntes error 


end_second_stsing 
uppercess 


qet_se cond string 


ah, pent_asg 
de,offset synt_mag 





sload byte off lise 
scompere to white apace 
nif oo, continee searching 


181 pointe to begining of secon string 


scleer 5X segietar for coast 


Hasta fog entire second string, get length, and convert to uppercese 


pload byte off lise 
rcompere to cersiege return 
3if so, ond of second atring 


compare charecter to white space 
tif go, also end of second etring 


jceovatt lowst alphebetic charactere 
a to upper 


bump counter 
ftetarn to check egain 


peeareee it leogths of beth stringe 
eq2e 
ie net easel po netch 


381 pointe to beginniey of 
’ second stri: 
poet errorlevel © 255 


yeompere beth strings 

aif all charectere eqael, netch 
’ hae occured 

gne netch 


speint string function call 


sDX pointe to Syntex ercns nessage 
scell DOE 


180 setch of syotes error, set 
‘ errorlevel 6 

stermisete process fosctlon 
seall 





theise loser case latter? 
sekip if 20 

tebove the loser case? 
sahip if a0 


rsesk out bit $ 
setore charecter 


"Syntes error", Odh.0ah, 6" 








= DOS makes it easy to 
control branching by 
passing parameters into 
batch files from the 
command line. 


Figure 5. At the DOS prompt type 
COMPTEST hello HELLO 





and it will respond with the message: 


The strings are equal. 


(Figure 4 ends) 


Vytenis Markevicius 
Chicago, IHinois 


IF ERRORLEVEL is a necessity in large 
batch files, and this lets you use words 
rather than single characters to trigger 


branching, making things far friendlier. 


UNFRIENDLYWARE 

While using some old BASIC software 
(called Friendlyware), I was curious about 
how one part of a program was written and 
discovered that the code was protected 
with the BASIC ‘*,P** option. 

Ordinarily this wouldn’t be a problem 
since | knew about the two unprotection 
techniques described in User-to-User, 
Volume 4 Number 25. However, one pro- 
gram refused to be saved or even erased. I 
could unprotect and list its contents on the 
screen, but when I tried to save the unpro- 
tected version back to disk, all I got was a 
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echo off 

if &2le=1 goto cops 

compare tl==§2 

if errorlevel 255 goto match 
scho The strings are not equal 
goto end 


tmatch 

echo The strings are equal 
goto end 

soops 

echo The format required ia: . 
sete COMPTEST STRING! STRING2 
san 


Figure 5: COMPTEST BAT batch file. Create 
COMPARE.COM and the batch file above, 
then type COMPTEST hello HELLO, 





**PATH/FILE access error’’ message em- 


blazoned across my screen. 
lused PC Magazine’s ATTR.COM at- 
tribute setting program and found the file 
was read-only. Removing this read-only 
attribute let me save it and made me realize | 
that this combination of “‘,P”’ and read- | 
only protection could keep non—power us- 
ers from unscrambling files. 
Robert T. Collina 
Lake Hopatcong, New Jersey 


That's what the file attribute byte is for, 
and Charlie Petzold’s terrific ATTR pro- 
gram lets you check and change any attri- 





# The combination of the 
** P”’ option and read- 
only protection could keep 
non-power users from 
unscrambling files. 


bute anywhere. One note—if you didn't 
have ATTR handy, once you unprotected 
the BASIC program you could have easily 
saved it to another disk. 


SHARE YOUR DISCOVERIES 

Tell fellow users about your latest discov- 
ery through User-to-User, and we'll pay 
you $50, plus an extra $25 if you submit it 
on adisk. If you send adisk, please include 
a printout to ensure against damage in tran- 
sit. Mail your contributions to User-to- 
User, PC Magazine, One Park Avenue, | 
New York, NY 10016. PG 


Forms. No longer a headache. 


bh At tmnan 


Se ee re ee 


Or just the data. On a 
including HP tecatet 





Requirements IBM PC with 320KB and DOS 2.0 or tugher FormWorx. MonoGratx. JetWort, and Replay! are trademarks ot 
Analytx International, Inc, CIRCLE 174 ON READER SERVICE CARD 


Attention all FX80, FX100, JX, RX, & MX owners: 


You dy own half of 





So 
a great printer ~@> 
only 
i 5 ERS) 
inquiries Le 
welcome. ; 
Se 
Now for $79.95 you can own upgrade kit will make your printer 
the rest. You see, today’snew dot — work like the new models in min- 
matrix printers offer a lot more. utes— at a fraction of their cost. 
Like an NLQ mode that makes And FX, JX and MX models will 
their letters print almost as sharp print the IBM character set, too. 
as a daisy wheel. And font switch- So, call now and use your Visa, 


ing at the touch of a button in over MasterCard, or AmerEx. Don't 
160 styles. But now, a Dots-Perfect replace your printer, upgrade it! 


1-800-368-7737 
In California: 1-800-831-9772 


==. (Dots-Perfect) 


&Dresselhaus 


jeter wht a 


837 E. Alosta Ave, Glendora, CA 91740 Tel: (818) 914-5831 
An upgrade kit for EPSON FX, JX, RX, & MX printers“: 


EPSON 1s a trademark of 
EPSON America, Inc 
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We hove 1000's of Software and 
hardware items In stock. Shipments 
on aimost all items within 24 hours! 


Call for programs 
not listed 


———— 
FREE! UP TO $100 pao Git FREE! 

With every purchase over $100.00 you can 

select one of the following MS/DOS 

diskattes at no cherge. Plasse indicete 
cholce(s). 

1. Blueberry | - 54 besic uillity, programs 
includes printer select efor? ic genara- 
tion, atc. Retell velue $ 

f Blueberry Il - includes a banner genara- 
tor, a label meker end @ checker gama 
requires graphics csrd). Retell value 


. Print Select program - Assembly lang- 
uege program to select different type 
fonts, etc., or make your printer func- 
tion es @ Corractable typewriter - perfect 
tor envelopes, notes, etc. Adeptetion 
modules for popular rinters included 
end capabill lept eny printar. 
Ratall velue 

. Deposit Program Compiled DBase to 
list end total cash, check, bank card for 
benk daposit and keeps history - Deve- 
loped for our corporate uaa - Super Pro- 
rem A code aveileble). Retell 
velue 

Select en edditionel ciskatte for every 


additional purchasa of $150 or purchase 
| over $500 end recaive all tourat no charga. f 


oa" BASE MANAGERS—— 





Condor Ill.. 

Fox and Geller Quickcode 
Fox and Geller Gerecreport|: 
Knowledgeman It. 


Think Tank. ...ccseceor 
Wordtech DBasa 3 complia a 
——WORD-PROCESSING—— 

es Bee (Mere ie EE oo 8 
fading Edge w: pell.. 

Microsoft Word 3.0 ...,.4+ 

Multimata 3.31 ...ccececeree 

Multimate eo seeee 

Peachtext 5000 .. 


Wordstar ....... 
Wordstar Propac 
Wordster 2000....+. 
Wordstar 2000+... 
——SPREADSHEETS—— 
Microsoft Multiplan ..... ovoccee 108 
PFS: Plan... ond 
Suparcaic 4 
VP Planner... 
——ACCOUNTING—— 
BPI Aes AR, GA, Peyroil .. 


cym 
Dollars ‘and Sense .. 
Tobias Managing Your Money... 


TCS. Big Four equivelent of Peechtree 
Serles 4 - Specially eugmanted and cus- 
tomized tor your IBM PC Tarminal and 
Printer - GL, AA, PA, AP, CP/M-80, CP/M- 
86 for PC XT, DOS 1.1, 2.0. 

Each Modula $65 For All Four $249 


=—~INTEGRATED—— 
ooo Call 


coves Call 


——~TRANSFER Lea a el 
Crosstalk XVI 2... 
Direct Access .... 


No Charge tor MasterCard or Visa 


oe = 


$394 


‘ 


7G a leurs: 


DATA 
” PRODUCTS 


Hayes Smartcom Il .....ccsccees 

Microsoft Access .isesonrs 

MOVE-It Fewecsceecccedovny 

ROMO 2. ccvcccerceicroccoeewen: 
——GRAPHICS—— 

Chertmaster......ceyeee 


“Microsoft Bus Mouse 
Microsoft Flight Simulator .. 
PC Mouse W/DR Halo Il .... 
PHINSNOP oeneucvorsancaesonct 
Signmaster..,+eeeveeres 


INCREDIBLE VALUE! 
Netionally edvertised boarda for IBM PC 
and most compatibles at giveaway prices. 
1 year warranty 
Kayboards (similar to 5151) ....... 
Monochrome Board w/Printer Port... 
Grephic Board with parallal port 

(similar to Harcules Graphics) . 
Expansion Boerd 0 to 578K... .... 2060. 
Multifunction Boerd w/gama port 

{similer to AST Six Pack)..... 
Four Driva Floppy Controllar .... 
Color Card without printar port......$79 
Color Card with printar port........ $69 
MULTITECH Turbo IBM Compatible Com- 

puter 256K, duai drives, 6MHZ, Ports- 
ralle!,-serla!-clock, 5151 type 
eyboard, grephics. bord (similar 
to Hercules), mono monitor, DOS 3.1 
6 month national (TRW) warranty .. Call 


——LANGUAGES—— : 


Wwe aenh dy 


«$79 
$79 


, Lattice C Ma aaa B10 vieds otters neds 


Run C ee a soeaveccanase 
Microsoft C Compiler .., 

Microsoft Fortran. ......60+ 0 

Microsoft Macro lar ive 
Microsoft Pescal Compiler dae 
Microsoft Quick BaslC ......cscerese- i: 


——UTILITIES—— 


——PROJECT MANAGEMENT—— 
Microsoft Project .....cccccscccsccceees 219 
Super Project PlUS... .ccccecccedsecers 


HARDWARE 


~—HARD DRIVES—— 
Bernoulll 20 MB % ht. w/Controller . 
Filecard 20 MB ...cccccrvesccerseee 
Seagata 20 MB Internal w/Controll 
Seagate 30 MB w/Controller .....00004% 479 
——MODEMS—— 
Hayes 12008 w/Software ci 
Hayes 2400 ......sc-000 
Practical Paripharal 1200... 
U.S. Robotics Courler 2400 ....+.4 
U.S. Robotica Pasaword 1200 
——RAM——— 
64K 1S50NS Chipa (Set of 9) ......... $10.50 
256K Ram Chipa (Set of 9) .....csccecere at 


wr" 


becccvonen 


Technical & Other 
Info. (602) 246-2222 


Oe 
AST Advantage 
AST Sixpack (384K) .. 
Hercules Color Plus .... 
Hercules Grephics Cerd 
J RAM ill (Tall Tree)...... 
JAIAM IAT (Tall Tree) .. 
J Lazer (Tall Tree) 
Paredise Auto Switch 


Paradise Fiva Pak .. 

Peredisa Moduler Graphics Card .. 

Sigma Maximizer Multifunction... . 

STB Chauttaur Board 

STB EGA Plus .,..... 

STB Mono Boerd 

AB Parallel Print Switch w/cebles . 

Mini Micro Parallel Print Buffer.... 

IBM 135 Wett Power Supply 
——COMPUTERS—— 


Multitech 900 Accel - IBM AT Compatible, 
512K, expandable to 1 MB on the mother 
boerd, one 1.2 MB driva, 195 watt power 
supply, MS/DOS 3.1, clock, 6 or 10 MHZ 
key selectable, soft white monitor, AT 
styla keyboard, 1 year nationai 
warranty .....000- 
Corona PC , 


Sperry PC aMane 256K Dual 
Serial Port, Clock, MS/DOS 2.11 
ABBOTT TURBO PC 
IBM Compatibla Computer, 4.77 MHZ or 
7.47 MHZ, AT styla kayboard, 640K, dual 
drive, 135 watt supply ........5! 
or with 20 MB Seagate Harddrive . -970 
6 month limited werranty 


Sherp Portebla ons i 
CITIZEN RINTERS —— 


MATEO sep penonosccocloséednoce eeceens 


ee ee ercccccccccces 





Drive 
Call 


EPSON - Cell on all models 
NEC 

8850..... 

P5 Parallel 

P5 XL.. 


Multitech AGB . 
NEC Multi Syne 
Samsung TTL.. 
Taxan 121 Green. 


”" Taxan 122 Amber. 


Princeton Mex 12.... 


TEAMS: Add 3% tor COO orders Shipping on most 
software is $500 AZ orders +6 7% sales tax Personal 
check - allow fourtsen (14) days to clear Prices ars 
subject to change We accept purchase orders trom 
authorized compames Allreturns are subject to areetock 
tee. We do not guarantee compatitility | 





TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave. « Phoenix, AZ 85051 


thoura 7 A.M. ta &30 P ML M.S.T.- Mon. thru Fert, 
Saturday 19:00 AM. to 3:00 P.M. 
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directory to another, and controlling multiple line feeds. 


MESSAGES FROM CHKDSK 

I recently tried to save a file from my 
spréadsheet and couldn't do so because 
there was not enough space on the floppy 
disk. I had thought there were about 170K 
free. When I got back to DOS, I found that 
DIR reported that I had 0 bytes free. I ran 
CHKDSK with the /F parameter to see 
what was going on and discovered that my 
files had become cross-linked and that I 
had some lost clusters. CHKDSK then cre- 
ated a series of .CHK files that filled up the 
rest of the disk. 

How do files become cross-linked and 
what can be done about it? What is the 
stuff stored by CHKDSK ina .CHK file? 

Richard Teich 
Los Angeles, California 


Almost nothing un the PC is as terrifying 
as seeing a list of unfamiliur messages 
from CHKDSK. Sumetimes the messages 
indicate very seriuus problems with the 
data on the disk and sametimes nut. 
Among uther things, CHKDSK checks 


| for consistency between the disk’ s directa- 


ry entries and its file allocutian table 
(FAT). The FAT is a map of the disk that 
shows how the disk's clusters ure chained 
to link the duta in each file. 

When vou get a ‘‘lust clusters’’ mes- 


| sage from CHKDSK, there's usually not 
| too much to warry about, What it means is 


that an area an the disk has been allocated 
for afile but that the file was never proper- 
ly closed. The lost clusters ure orphaned: 
the FAT says they've been allocuted, but 
they don’t belong ta any file. This sume- 
times happens if the pragram creating the 





file terminates abnormally or runs out of 
disk space and doesu'tcleun up ufterward. 

Ifyou run CHKDSK with the /F param- 
eter, it converts lost clusters to files in the 
root directory uud gives them the extension 
‘CHK. If your normal files are missittg 
something, that data could be in une of the 
.CHK files. You cun take u look at the 
-CHK files with the TYPE commund, but 
wless they re iu ASCH! formut and caine 
from u wurd processing document, you 
prabably won't be able to du iwnuch with 
them. If yuu’ re missing entire files fram 
your directory, these .CHK files muy cor- 
respond to the missing files. This might be 
the result uf having a dutnuged directory. 
In such a cuse, the FAT still allocates 
chained clusters as if they belonged to a 
file, but the directory doesn't indicate 
where the chains begin. 

Messages from CHKDSK indicating 
“‘cruss-linked files’ are cuuse for more 
concern. Cross-linking means thut the 





= You can create a cross- 
linked FAT and a mangled 
directory by replacing a 
disk before typing an 
answer to an ‘‘Abort, 
Retry, Ignore’’ message. 
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How to react to CHKDSK error messages without tranquilizers, moving files from one 


FAT’s cluster chain for twa or more files 
intersects at same point, so that some clus- 
ters seem ta beluug ta multiple files. In oth- 
er words, your FAT or directory has prob- 
ably been badly mangled. Although cross- 
linking is relatively rare, it cun be cuused 
by gremlins (i.e., a power surge or line 
drop during a disk write uperation). In the- 
ory, gremlins strike randomly, but in pruc- 
tice they do their thing unly ta yuur must 
important files. 

Watch uut for this easy-ta-make niis- 
take: You cun easily create a cross-linked 
FAT und a mungled directory by replacing 
a disk before typing un unswer toan 
‘Abort, Retry, Ignare’’ messuge. (I've 
done this a couple times, and each tine 
I've become furious with myself because 1 
should know better.) Suy you're in a pro- 
grum and try to save something ta a fluppy 
disk that has awrite-prutect tab. DOS tries 
tu write tu the disk and then displays a 
“Write Prutect Error’’ message followed 
by ‘‘Abort, Retry, Lgnore.”’ Instead af tak- 
ing the write-protect tab off the disk (may- 
be yuu've just realized that the disk is the 
wrong ane), you choose to put in unother 
disk and press R for Retry. You can nuw 
kiss that dutu goodbve. 

The problem is that DOS has ulready 
reud FAT and directory infarmution fram 
the disk und modified that information be- 
fore trying ta write it back ta the disk. It 
displays the ‘Abort, Retry, Ignore’’ mes- 
sage only after it fails the write uperution. 
When yau hit R ta indicuie Retry, DOS 
doesn't know that the disk has been re- 
pluced and thus writes the modified FAT 
and directory (ar part uf it) that it's read 
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into memory from the original disk onto 
the new disk. 

Con such disks be recovered? Soine- 
times vou can solvoge pieces of files using 
The Norton Utilities and piece thein back 
together, but it's hord work and you need 
to know what vou’ re looking for. The best 
protection is making frequent backups. 


FILES ON THE MOVE 

I’ve been trying to create a batch file to 
‘move’ a file from one directory to anoth- 
er. The problem seemed simple enough at 
first, but my difficulty is error detection. I 
don’t want to delete the file from the origi- 
nal directory until I'm sure the copy went 


without crror. How can I do this? Is it rea- | 


sonable to do this in a batch file’? 
Mark Wager-Smith 
Walnut Creek, California 


Botch files ore not adeqaate when error 
checking is crucial. While some DOS pro- 


groms return error codes thot can be used | 


with the botch file ERRORLEVEL 
keyword, ERRORLEVEL does not work 
for the internal DOS commands such os 
COPY. 

Moreover, there are definitely better 
ways to do this particular job. Movitg a 
file from one directory to another on the 
some hard disk does not reqaire copying 
the file and then deleting the original. 
While the DOS REName commund does 
not ollow you to do so, there are DOS 
function cults that let yoa “’'rename’’ a file 
by changing its subdirectory path. This 
process changes only the directory entry 
without moving the contents of the file. 

John Dickinson’s REDirect program 
(Progrummitg/Utilities, Voluine 4. Num- 
ber 4) makes use of these DOS function 


_ calls, und it conveniently sapports global 
| filenomes. If yoa have u modem, vou con 


downloud the RED progrum from PC 
Magazine's Interactive Reoder Service by 
colling (212) 696-0360. 

The Power User colamn in Volaine 5 
Number 3 shows a number of ulternutive 
C, Turbo Puscul, BASIC, and assembly 
language progroms to "'move’’ files from 


| one directory to another and to rename 


subdirectories (a similar job). [Sce also 
John Dickinson's RENDIR.COM in our 
Programming/ Utilities column, Volume 5 
Number 7—Ed. ] One of these Power User 
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approaches ased 0 combination of a batch 

file and the BASIC NAME cominund, 
which (uiulike the DOS RENume) allows 
files to be ‘‘moved.”’ The batch file (which 
you con cull MOVEDIR.BAT) is smoll 
enough to be repeoted here. It creutes u 
one-line BASIC instruction containing the 
NAME command ond then loads BASIC to 
execute that coimmond: 


ECHO NAME “@1° AS °&2° >TEMP. TMP 


BASICA <TEMP. TMP 

DEL TEMP. TMP 
To tnove afile from one sabdirectory to un- 
other, just enter 


MOVEDIR C:\DIRI\FILENAME C:\DIR2\FILENAME 


Neither Dickinson's RED nor this .BAT 
file opproach will let you move files from 
one drive to onother, however. 


TOO MANY LINE FEEDS 

We have a Radio Shack TRS-80 Model III 
that is being retired in favor of an IBM PC 
AT, but we'd like to use the TRS-80 Dai- 
sywheel II printer with the AT. It is quite 





seems that the AT is putting out carriage 
| returns plus line feeds at the end of text 
lines and that the printer automatically 
adds a line feed every time it gets a carriage 
return. Result: double line feeds. There are 
no switches, internal or external, to disable 
the printer’s automatic line feed. Is there a 
way to turn off the line feeds the AT sends 
through the parallel port? 

Thomas R. Harrington 

Washington, D.C. 


With PC softwure und printers, if s pretty 
standard these duys that a carriage return 
(ASCH ODh) returns the printheod to the 
left column und a line feed (ASCH OAh) 
drops it down one line. However, some 
older printers (generully duisy wheels} 
cunnot do corriuge returns without line 
feeds. Sometimes these pritters ignore o 
line feed that immediately follows a car- 
riage return, but often they do not. 

Let ine also defend the AT from the 
charge of sending out extraneoas line 
feeds. The only place the AT itself explicit- 
ly writes u carriuge return und line feed se- 
quence to the printer is in the BIOS Print 
Screen routine. Otherwise, the AT BIOS is 
just doing what it's told, and most pro- 
| grams tell it to print carriage returus and 





compatible except for extra line feeds. It | 








# After you run NOLFS 
.COM, line feeds will 
be blocked from 
reaching the printer. 


line feeds to go to a new lite. When you 
echo something from the screen to the 
printer (with o Ctrl-PrtSc), DOS and the 
BIOS will send carriage retarns and line 
feeds to the printer, but thot’s only because 
these same characters are also being sent 
to the screen. 

If vou lt be doing inost of vour printing 
from applications progroms, you may be 
able to configure the progrums to skip 
down to u new line with just a carriage re- 
turn, Mauy programs that do printing 
have some woy to turn off line feeds. For 
iustatce, in 1-2-3, Releuse 1A, it's a sim- 
ple matter of executing a/Worksheet Glob- 
al Default Printer Auto-LF Yes, (Actually, 
considering that this option is baried six 
levels deep in the menu, maybe it's not 
simple, bat it's definitely possible.) 

If all else fuils, try the brate force meth- 
od. Using Figure | und DEBUG, you con 
create a small resident progrum called 
NOLFS, which stands for *‘No Line 
Feeds.’ Once loaded, this program sim- 
ply blocks all line feeds (ASCH OAh) from 
going oat to the printer. 

To create the executable progrum, type 
the lines shown in Figure I into an ASCH 
file called NOLFS SCR. Then execate 


DEBUG <NOLFS.SCR 





This will creute the executuble NOLFS | 


-COM. (As un olternative vou could load 


DEBUG oud type in the lines shown in | 
Figare I directly.) After von run NOLFS | 


.COM, line feeds will be blocked from 
reaching the printer. If you hove your 
printer set ap for LPT2 rather than LPTI, 
change the line reudiug 


CMP DX,@ 


fo 


CMP DX,1 
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Mind Prober 34.98 

Most Amazit 22.95 

Executive Suite 2795 ean one 228.95 

Executive Writer S95 Advantage 279.98 

Ability 290.95 F-15 Strike Eagle = 16-45 yutiptan MS/DOS 119.95 
Ancient Art of War 26.00 Family Roots 149.95 Murder by the Doz. 21.95 
Adgition Magician = 24.98 ‘Financial Ckbk. 21.95 Music Construction 24.99 
Algebtasier 26.95 Flasheale $8.95 Newsroom 36.50 
Algebra thru IV e8. 26.95 Flight Simulatar 28.59 Norton Utilities 6995 
Alphabet Zoo 19.98 Fontix 1.5 6495 Nutshet! 99.65 
Amazon 27.4% — Fontpaks 1 thru 13. 8.13.50 One-On-One 24.00 
Archon | or 9 22.45 Fortran Compiles = 244.85 Paperback Writer 27.95 
ASC 6 Express 132.98 Fraction Factory 15.95 Perry Mason 27.95 
Blank Street Writer 45.50 Framework 6 368.95 Personal Accountant 62.95 
Baron 250 Gato 20.4 pes: Accens 59.96 
Basic Compiter 279.95 Gem Draw 99.65 PFS: File 82.50 
Basic Interproter = 244.95 Gem Desktop 2095 PPS: First Success 228 65 
Boston Com Diet $5.95 Get Organized 1495 PFS: Graph 6250 
BPI Ace. Payable 414.85 Ghostbusters 22.00 PFS. Plan 82.50 
Ace, Receivable 414.95 Goren Bridge 5195 PFS: Proot 56.95 
General Leager 414.95 Graphics Magician 24.95 pes: Report 82.50 
Inventory Control 934.98 GRE (Harcourt Brace) $9.95 pes: Write 62.50 
dob Cost 554.95 Harvard Proj Man. 199.95 Piece of Cake Math 21.95 
Payroll 414.95 Total Proj, Man. 256.65 Pinball Construction 73.99 
Time Accounting 534.95 Hitchhiker's Guide 72.00 Planetigl 22.00 
Champ. Load Run. 23.95 Homeword 595 Print Master 419s 
Chart Master 205.99 tnfide! 20.00 Print Master Clip Art 27.95 
oP 204.66 in House Accountant 95.95 Shop 3695 
Clip Art Vol 1 19.95 Jet 22.79 Print Shop Gr. 1 22.95 
Clip Art Vo. 2 21.95 — KeyWorks 49.55 Print Shop Refi 12.25 
Clout 116.95 Kids of Keys 1783 Probase 244.95 
Cobol Compiler 499.95 Kid Water 18.95 Prokey 4.0 96.95 
Copy 9 PC 19.50 Kindereamp 1795 Quick Basic 66.95 
Comerstone King’s Quest 9 29.00 QuickCode 1-29 95.95 


















Mastering the SAT 134.95 Remote 200 
Mastertype 22.50 Rendez. witeme 27.46 
Math Blaster 21.50 Report Card 33.00 
Micro Cookbook 21.45 Ret. System 4-1-1 164.95 
Wicro Lg, Baseball §=—§ 22.50 Sarre + 369.65 
Micro Lg. Mngrs. 22.50 Sargon ill 27.25 
Micro Ly. Team Disk 13.95 gat (lercourt Brace) 48.50 
Wicrosalt Access = 184.95 gui (Barron's) 53.00 
€ Compiler 34695 Seastatker 22.00 
Chart 2.0 29995 Select Write WP 161 95.95 
Off, WriterSpeller 246595 Seven Ciies of Gold 28.45 
Project 246.95 Sidekick protected 26.50 
Word 236.65 Sidekick niprotected 44.00 






Windows 66.65 Sideways Ver 73 4200 
Millionaire 2950 Signmaster 190.00 
Mind Forever Voyag. 30.95 Snooper Tepe tor 2 22.95 
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5955 E. Main St. Columbus, Ohio 43213 
1-614-868-6868 





$8.00 
Turdo Pascal BCD 55.00 Lemon 





Solo Flight 20.95  Terbo Pas. 8067.8CD 6550 Lime 
Songwriter 23.89 = Turbo Tutor 16.00 Mach Ill NE Joystick 
Sorcerer 36:00 © Tycoon 29.50 Maestro Bd. 0 Meg. 
Speed Reader 9 37.50 Typefaces. 97.05 Maestro Bd.-2.5 Meg. 
Speedkey 104.95 Typing Tutor Ul 2850 Paradise Color Card 
‘Spettagraph 27.95 = Utiima HH 34.95 PC Saver 
Spelibreaker 34.65 Versatorm XL. 68.95 Peach 
Spellicopter 2350 Visible 6068 35.65 Prometheus 12008 
Spell tt 26.50 — Vofkswriter Deluxe 3 141.50 Smartmodem 300 
Squire 20.00 VP. Planner £9.95 — Smartmodem 1200 
Starcross 2099 Websters Spall Checker 41.95  Smertmodem 12008 
State of the Art Windows 99.95 — Smartmodem 2400 
Acc. Payable 369.95) —Whll Writer 27.95 — System Card (16K) 
Ace. Receivable ©. 3695 Winter Games 21.45 System Card (256K) 
Bookkeeper 334.95 Wishbringer 27.95 Zoom 12008 
Budget & Financial 33465 Witness 22.00 PRINTERS 
General Ledger 3665 = Wizardry 36.00 
Unventory Control «286.95 © Word Altech 27.50 Star NX-10 
Payroll 269.95 Word Periect 216.95 Stor SG-15 
Pro Time Biling © $34.95 — Wortistar 21495 Star SD-19 
Sates Invoicing 334.65 — Wordstar 2000 299.95 = Star SD-15 
‘Story Machine 17.95 — Wordster 2000+ 359.95 Star SA-16 
Story Maker 24.95 «= Wordstar Prof. 20995 © Star SR-16 
SuperCaic 3 23995 Writing Business Plan 34.95 Star Powertype 
Superkey 35.50 Zork! 22.00 Printer Stand 
Suspect 26.00 Zork 9 or lO 25.00 Okidata 192° 


Suspended 28.50 ‘Okidata 193P 
Symphony , CALL HARDWARE Daisywriter 2000 
Think Tenk. 9995 Juki 6100 
Tigers in the Snow = 27.95 Accelerator Boord 679.95 Colored printer rbns 
Time Is Money $5.95 | Captain Board (384K) 229.00 Color Paper Pack 
Transylvania 24.95  Compuserve Starter 21.95 MONITORS 
Travelling Sidekick ‘2395 — Copy Hl Option Bd. 74.00 

Datacare 7.65 Magnavox Monitors 


Turbo Dstabase Tibx, 3895 Disk Nolcher 4.65 — Amdek Color 600 
Terbo Gameworks 37.50 Flipn-File 10.65  Amdek Color 710 
Terbo Lighting 3480 Gamecard ill 3925 Amdek Color 722 


Turbo Pascal 3.6 3650 Hercules Color Card 166.95 — Amdek Video 210A 





YOUR ORDER FORM 
SILICON EXPRESS 


5955 E. Main Street Columbus, Ohio 43213 
NAME 
ADDRESS 
Cy = zip 


CHARGE CARD #¢ __ = Exp, Date 











fi DESCRIPTION 


Computer Type SHIPPING 
Phone No. ‘ TOTAL 


No additonal surcharge on Mastercard Visa or Schoo! purchase orders Personal checks 
allow 2 weeke Shipping charges are $3 CO minimum Onto ressdents add S'2% stala sales. 
fax Prices subyect to change without notice 
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GENTECH STANDARD 


GEN TECH at 

IBM AT COMPATI- 

BLE, BMHZ, 11 2MB OR. 

KEYBO 1 PAR/ 1 SER. 640K 

UPTO 1 MB ON BOARO ......... $1395 


GEN TECH PC... .- $495 










































HARD DISKS & TAPE BACKUP 


INTERNAL HARD DISK KITS 
FOR PC/XT 


PAIAM 40/60MB. a SCALL 
SEAGATE, TANOON 
10/20/30MB « $389/458/789 











ATAT6300256K.201. Mono —-$ALL_ | INTERNAL HARD DISK KITS IBM compat BOB 
veo a MO Seal FOR IBM AT system unit 640K, 360KB 
‘01 e 
co 
a a If 
weweaee, tome Ok $3388 SEAGATE SOME (40mi).... $699 BLEU DUTT: 
SIC 
Enhanced, 1MB, 44MBHO $3149 | wounram HaRocARa2030MB_scaLL | ASTSxPackPlusG4K $18 
PLUS HAROCARO 10/20MB $535 689 RAM page “Pe 
CORVUS All models $Cal | evenexe Piste 
POBIEGA arrati tall UME sree $1593 HERCULES Graphics Pus $205, 
a jack lems. 
IMeRarTOME Zou” $459.575 Cai) m5 105 
External 10MB/20MB- «$599 740 
TALLGRASS 165025 SCALL 
EVEREK 60MB Tape backup $899 
ARCHIVE GOMB Ex! Tape $699 





























PLOTTERS & OIGITIZERS 
PC 256K. 2Dr .$1199 | CALCOMP 1043GT s7929 J) 
PC 256K, 10R, 20MB "$1599 | HOUSTON INSTRUMENTS . 
Tees cnn | Saliletts Sursiae Sag | MELB POPS. $0 
PE RS6K. Ti, OMP-29 $1750 OMP-56 $4495 | PARAQIBE 5-PAK $110 
10MB Tape . ORCHIO PC-TURBO 186 256K $409 
x hat 30MB. CONQUEST $279 
QUAORAM 
ci poate een 
icrolazer Par/Par 
wat. Dt: laa Microtazer tl. SCALL 
xTha EPIC EGA w/64k $299 
my XTRA-KP 111 512K, 20MB .... SIGMA OESIGNS $429 
wae ceo ENT TECMAR Graphics Master $499 
XTRAML es TALL TREE Jams Pe $1 79 
NCA ROLAND MEMORY UPGHADES 1-9 10+ 
PC6 w/ 20MB $1749} OXY-101 . $420 Oxy-800 $635 | GaK Set CALL CALL 
PCS Enhanced, 20MB $3399 | OXY-680 $914 OXY-980 $1196 | 428K Set $5300 $49.00 
DIED Al bloga Sal | 256K Set $35.00 $30.00 
NEC APC itl HITACHI Tiger Tablet It $619 | 8087-3 $119 $109 
H102M Mono 2 Or $1182 | SUMMAGRAPHICS Summasketch $399 | gog7.2 $159 $149 
H121C 20MB. Color $1899 | SUMMAGRAPHICS 1812 $699 | gope7 $189 S179 
H121C w AUTOCAG $3699 | IOLINE (A to E size) 83 
NEC APCIV - 
H400 1 2MB dr (AT Compaty $2679 MATT AUsaLIL TIES 
TELEVIOEO TORCH TTL Green/Amber $99 SURGE PROTECTORS 
‘TeleCAT 80286, 20MB $2499 | AMOEK ONGUARD 6 outlet sae See 
: Video 300/300A/310A —-$125/130/165 | CURTIS Dramond/Emerald $33/45 
PANASONIC Color 600/722 i $429:529 | NETWORK Wiretree/Plus $39/55 
Sr Partner 256K. 20r $1199 | MITSUBISHI All Models $Call | KENSINGTON Masterpiece $95 
Sr Partner 256K 10MB $1329 | PRINCETONGRAPHICS MAX-12E $175 | COMPUTER ACCESSOHIES $call 
Exec. Partner $1649 Wyte: 12 Sr-12 $469/509'599 | OATASHIELD 5-85 S-100 5969 
Bus) Partner FX 200 20° $1099 
MULTISYNC Color Monitor $559 
a: CMgeete™ «SB | Shawnee 
| van ¢ Monitor ig 
PPR OG TOME IBM Emulsi20) | ROLAND SOLA Mini SPS400 $599 
WOA 40 512K, w PMO15 $2100 elie $109 MB-142 23 TRIEPELITE BC-425-FC a 
TA box 2 
APC 80286 512K,1 2MBdr $2300 a SCR _ us QATASPEC Switchbox 2 way 
NTH 630/640 i . 
7F-148-42 $1050 DISKETTES 3.5" osp0_$.2S" 0s0D 
2F-171-42 Portable $1679 Wr 30 WY-50.WY-75 $319/439/599 3M $30 50 $19 00 
ZF-158-52 20r $1439 MAXELL 2002 a9 
COMMUNICATIONS & NETWORK BRST 3600 —-1700 
oo 2001800 
JUKI 5510 Col $399 | HAYES 
SROTHER Twrnnter $899 Smartmodem 12002400 $369/599 | BULK DSO 85 
HR-15XLM1509 2024L0  $360/389 699 12008 w'Smartcomtt . $350 





NOVATION Smartcat Plus Ext 


$319 ‘ 
PRENTICE POPCOM C100:X100 $219/229 CUSTOMER SERVICE 





EPSON 

FK-B5 $375 FX-286 $520 | PROMETHEUS Pi m 1200 15 

10-800 © $549 L0-1000 $749 | WOVELL Le ae su 401 -781-0020 
LX-B0 $225 RX-100 $399 | DCA IAMAFastlink SCALL 

FUJITSU 0P21000P2200 $365/450 ORCHID PC NETWORK $795 

CANON Laser Printer $1999 | NETWORK Smartcomil ORDERS ONLY 

WEC 


ELF-350 $389 PS'PSXL $9691119 
WEC 3550 $759 P6'P7. $459/649 


800-843-4302 


217 Srocdway, Sulte $15, NY, NY 10007 


SOFTWARE 


i, 

ML-292 $429 ML-293 $579 |) copyiiPC Bg; ft Hs SB EST Morey Satie 
cere gs cers gag | ONS | eunet ovate neces 
obi EXP 500/800 $219,699 peel eg re ee aresubecttoa 20% react charge 
321/341/351 SCALL PFS: WoleFile/Plan/Graph $85 advertised prices 
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PRODUCTIVITY 


| @ PCTUTOR 


N NOLFS. COM 

A 

JMP 11¢ 

DW 8,8 

CMP DX,9 

JNZ 117 

CMP AH,@ 

JNz 117 

CMP AL,9A 

JNZ 117 

MOV AH,D@ 

IRET 

CS: 

JMP FAR [81982] 
AX, 3517 
21 
(8182) , Bx 
[8104] ,ES 
DX, 0186 





Figure 1: /f you have a printer that insists on 
adding its own line feeds to carriage returns, 
youcan fix the problem by creating 
NOLFS.COM from this DEBUG script file. 





If you want this program loaded every time 
you boot up your machine, put it in an AU- 
TOEXEC.BAT file. 

Since NOLFS blocks all line feed char- 
acters, it will interfere with any printer 
control sequence that uses an ASCII OAh 
as part of the sequence. Getting around 
this problem is much more complex. 

PC users who have dot matrix printers 
that exhibit tendencies similar to those of 
Mr. Harrington's daisy wheel could also 
use NOLFS, but be aware that it will inter- 


| fere with graphics printing. Dot matrix 


printers almost always have a DIP switch 
to turn off automatic line feeding, howev- 
er. That's definitely the best way to fix the 
problem. 





ASK THE PC TUTOR 

The PC Tutor solves practical problems 
and explains points of general interest. To 
see your questions answered here, drop a 
line to PC Tutor, PC Magazine, One Park 
Avenue, New York, NY 10016. Pty 
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INFORMATION! 


Of all the products advertised in this issue 
of PC Magazine, there are dozens you'd 
probably like to know more about. Hand- 
fuls you might be interested In buying. 

Now you can have pertinent, compre- 
hensive information about these prod- 
ucts right at your fingertips, and it won't 
cost you anything. Only a minute of 
your time. 

The manufacturers and distributors of 
these products have colorful and infor- 
mative literature available. If you're Inter- 
ested in receiving these brochures, PC's 
Reader Service Program can help. 

Simply foltow the instructions 
described below and PC will forward your 
requests for information to the appro- 
priate advertisers. Before 
you know it, you'll have a 
complete and handy 
product reference file. 

While you are looking 
through PC Magazine 
take advantage of this 
hanay flip-open card to 
circle the numbers as you see products 
that interest you. 





Getting free information about 
products advertised or mentioned in 
this issue of PC is as easy as 1-2-3. 


reader service number. (These num- 

w bers are repeated on the advertiser 
Index, as well) If you'd like more informa- 
tion about the product or products 
described in a particular ad or feature, cir- 
cle the corresponding number on the 
attached card. 


] Each ad In the magazine includes a 


space provided. Please: only one 


2 Fillin your name and address in the 
@ Cald per person. 


paid. And watch yourlnformation 


3 Mall the card today ... It’s postage 
w filebegin to grow. 

NOTE: This cards to be used far product f — | 
information or subscriptions only Editorial | og Ys 
inquiries shouid be directed to PC Mago- | 
zine, One Park Avenue, New York, NY 100K. g 

Naw is also anideaitimetabecamea § 

PC subscriber. See the back of thiscardfor § 
detalls about our special offer fornew a 
subscribers. 








IF YOU AREA 
PROFESSIONAL PC 
USER... 


IF YOU SEE THE 

PC AS AN INVESTMENT 
OR IMPORTANT 
BUSINESS TOOL... 


IF YOU WANT TO 
MAXIMIZE YOUR PC 
PRODUCTIVITY... 


HERE IS A SPECIAL 


OFFER YOU WON’T WANT 


TO MISS! 


Now you can receive one year (22 Issues) Of 
PC Magazine for only $24.97—save 62% off 
the single copy price! 

The money PC will help you save will 
cover the cost of your subscription more than 
ten times over! 

How? 

In PC Magazine, you'll find In-depth and 
thorough product reviews that will help you 
make informed and appropriate buying 
decisions. 

You'lllearn about innovative applica- 
tions... project management, communica- 
tions and graphics...and how to put them to 
use on your PC, 

You'll hear industry news first-hand, and 
how forward-thinking professionals are using 
their PCs to further their business goals. 

What's more, you get all this information 
every two weeks, giving you a decided 
edge over colleagues who rely ona monthly 
publication. 

Your subscription to PC is your guarantee 
of the most up-to-date and comprehensive 
coverage of Innovations and applications 
that willhelp you maximize the performance 
of your PC. 

So don't miss out. Act now on PC's special 
offer and get one year (22 Issues) for only 
$24.97. Fill out the attached reader service 
card and check the subscription box. Or, 

Call toll free, 4-800-852-5200. 
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Feld Upgradable As Soon As The 80386 |s Available From intel 






























“goard | CCI ST 12° 
BOARD 
ST for Superior Technology ST for Superior Technology 
10 MHz | 
One Year — e 
0 eyes, Satie sacs 
: fio, a! Warranty Against 
© Stondord with intel 80286 i dada Mi Mitel one Detect 
e ae ae fo Intel 80386 ony SAA 7 ‘ 
© Up fo 640K Ram on Board ' ; , 
© Clock/Colendor with Battery Back-up Available for aire lal 10 MHz 
© Complete with Diagnostic and Enhanced Set-up Software Beg 
© Detiiiantdaan Feioeed OPTIONAL Standard 
© Fits XT and AT Cases INCLUDES: ST/286-12™ Mather Board, 640K af Ram, 1.2 
© Supports AT and XT Boards Meg Flappy Drive, Western Digital Combined Flappy and 
® Runs Al Major Softwore Witten Hond Disk Controller Gond. AT Keyboord, 182 Wott Power 
For the IBM PC, PC/XT and PC/AT Supply, Clock/Calendar with Battery Back-up, Intel 80286 
© Available for Immediate Detivery Processor, Diagnostic and Enhanced Set-up Software, | 
@ Mode in the USA Documentation. 
a  CCIST/286 
20 MEG SEAGATE KIT for XT 
Westem Dig. Controller, Cables, Sofware, _ ST for Superior Technology 
Mounting Hardware 445 | ‘ 
30 MEG SEAGATE KIT for XT 
Adaptec Controller, cables, Software, 
Mounting Hardware $505 
One Year 
7a te a Coil, Cables and Rails $569 Warranty Against 
— ; = Manufacturers Defects 
30 MEG SEAGATE for AT 
40 MS Voice Coil, Cables ond Rails $675 Available for immediate Delivery | 
40 MEG SEAGATE for AT 8 MHz 0 Wait States 
AD ME Vice oil, Cables ond. Rolls 9799 | Norton Utility Rating of 9.2 
INCLUDES: ST/286™ Mother Board, 1 Meg of Ram, 1.2 
60 MEG PRIAM for AT ae: 
es i $ Meg Floppy Drive, Western Digital Combined Rloppy and 
CONE OSCR, CAE CEE 1475 | far) bisk Contotier Gard. A Keyboard, 220 Wott Power 
86 MEG TOSHIBA for AT Supply, Clock/Calendar with Battery Back-up, 80286 Pro- 
23 MS Voice Coil, Cables ond Rails $1695 | cessor, Documentation. 





| No charge tor UPS ground Intel Hercules Atronics Western 
shupping No surcharge for i OM ir W T c id E ii A . Cl F t c D g, t NN ea Oigital Seagate Pram and Toshiba 
Masiel He er Visa pas 5% are trademarks of their respective 
sales taxita Flonidaresident ~SSCS companies 16M. PC. 18M XT. IBM 
Warranty work requires proot f= Sales Calls Outside Aorida 1-800-331-5150 6S ar are racers of ‘ 
a er eS SH FOAEING. “Soy Aue a 
authorization Hunter 17830 Stare Road 9 ® Miorni, Rorida api 3 be hmited Computer claseith eds 
erchandise returned for From Anywhere i ( 01 I KT 5 -585. feserves the nght to substitute 
Sales Calis in ntry ( ) equivalent items All prices are 


restockingce Technical Support Calls (305) 651-0073 - Telex 510-600-7725 Subject to change without notice 
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64K 6 128K § 256K 


DRAM S 


80287-8 = 80287-3 
8087-3 = 8087-2 =» 8087-1 


Bua NER 899 SOUTH COAST HIGHWAY 
LAGUNA BEACH, CA 92651 


(714) 4977-6200 


CALL NOW FOR FREE CATALOG 
Dealer Inquiries Welcomed 


ELECTRONICS 


ON READER SERVICE CARTE 


THE ULTIMATE IN ACCELERATION 


X3 — $449 


USES NO EXPANSION SLOT! 


MORE RAM 200% 

DUAL PROCESSING 
PROCESSING POWER 200% TO 800% 
HIGH PERFORMANCE I/O 15,000% 
WARRANTY 100% — 1 YEAR 
COMPATIBILITY 100% 
SUPPORT 100% USA 


Qs TRAILRIDGE RESEARCH, INC, 
14300 WEST 50TH AVE., GOLDEN, CO 80401 


303-441-9109 DEPT. 22 
9-Track Tape 
Subsystem 


MINISTREAMER™ 
Now you can exch: data files 
between your IBM PC/XT/AT 

any mainframe or min- 
computer using IBM compatible 
1600 BPI 9-Track tape. Unit can 
also be used for disk backup and 
archival storage. Transfer rate is 
over one megabyte per minute on 
PCs and compatibles. Subsystems 
include 7” or 10 '/2” streaming ta 
drive, tape coupler card and 
or XENIK compatible software 
Prices start at $3,555. 


LIURLSTAR, 


9015 Eton Ave . Canoga Park, CA 91304 
Telephone: (818) 882-5822 
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Southern Colfornia 800/447-7425 


Disks ’n Things 
0 BOX S100, CRESTLINE CA 92325 
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ONE COMPUTER & TWO PRINTERS? 









oy Sahat 6 
ing! Pius $3.25 
n ay choice of TWO ». Shipping 
printers from ONE parallel 
cane wih the simple flick Ku 
of a switch. Money Bai 
Guarantee 






Model #2100 
One Perallel Plug In. . . Two Paraltel Pluga Out! 
Connect any Standard Centronics Parallel Cabia directly to the switch. 
‘wo 314” cables (included) attach to each printer 







Sit Call 1-800-TO-ASK-US! sam-Spm PST 
mel al ee 


(CA 415/567-4067) 


To Order: Write or cai! Tipz Direct, inc Visa’MC or Money 
Orders please Shipping within 48 hrs via UPS 


Offering a FULL LINE of Switches, Cables, & Accessories 


Sane ee Mee 
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100ns 
120ns 
150ns 
120ns 
150ns 
450ns 


15358 Valley Blvd, City of Inchustry, CA 91746 
Phone: ae een toy Ck, -Fr @ 8-5) 


(800) 69: 092-8809 e (860) 882-8184 


change @ Keremum anger $7000 
HARD HOTU FHA CKD ver (ead 1300 US A 87 ON) 


Au, MERC! 
CIRCLE S79 chs SERVICE BOD 
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PC Magazine Directory 


Standard listings consist of a bold lead line (23 characters 
approx. ); 7 lines of body copy (45 characters per line 
approx.); 4 lines for company name, address and 
telephone number. $265 per insertion—4 issue mini- 
mum. Additional charge for extra lines and company 
logos. Adv. payment and frequency discounts available. 
American Express, MasterCard, Visa accepted. Copy 
subject to publishers approval. Send typewritten or 
printed copy, reproducible logo art (if applicable) and 
remittance to Kathryn Cumberlander, Classified Adv. 
Director Ziff-Davis Publishing Company, One Park 
Avenue, 9th Floor, New York, NY 10016. 

For additional information, assistance, or to place an 
order by phone, call collect (212) 503-5115. 
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FOR MORE UN BORMATION OR TO GLACE NOUR AD CALL 212 503-5115 


ADD-ON BOARDS 


FIXED DISK BIDS/BDOT 

FIXT boots from most popular Hard Disks—DA- 
VONG, XEBEC, IOMEGA, GT LAKES, etc. Adds 
XT-tke BIOS intertace to your disk for PC. Se- 
Curity, muttiple volumes, removable media sup- 
porl optional No-slot plug-in installation. Specity 
controller and computer with order $80-$200. 
Add $3 shpg, CA tax 





GOLDEN BOW SYSTEMS 
PO BOX 3039 

SAN DIEGO, CA 92103 
619/298-9349 


IEEE 488 CONTRDLLERS 

‘The most respected name in GPIB interfaces tor 
mucrocomputers ofiers you two IEEE 488 Con- 
trotlers for 8M compatible Personal Computers 
Ziatech’s experience guarantees you the best 
documentation and most efficient software 
avatable Two-year warranty Call or write for tree 
information packet 


alfzvsreces 


ZIATECH CORPORATION 

3433 Roberto Court 

San Luis Obispo, CA 93401 USA 

(805) 541-0488 ext. 101 ITT Telex 4992316 


COPY Il PC DPTIDN BOARD 

Makes floppy backups of virtually all protected 
software for the 18M (excep! Ihose * protected” 
by physical disk damage) quickly & easily Works 
an IBM PC/XT/AT, Compaq Deskpro/Portable, 
Zenith 150/151/158, 256K Tandy 1000, new 
AT&T's Extra $15 cable required for Compaq 
Portable & Tandy 1000 Requires 1 360K drive 
& lull slot. Just $95! 


J ENCORPORATER 


Central Point Software, Inc 
9700 SW Capito! Hwy . #100 
Portland, OA 97219 
503/244-5782 


Teach your PC 
to print perfect Bar Codes* 


*with big characters on 
Epson/Okidata/IBM Printers 


e Labels for shelves, bins, shipping, inventory, 


Department otf Detense = 


LOGMARS, 


AUTOMOBILE (AIAG) « Bar coded catalogs 
© Large text up to 1.2” tall e Codabar, Plessey, 
12 of 5, UPC and Code 3 of 9 e Menu driven or 
Ram-Resident user-controtled e Fast e Easy 
© 30 day guarantee. $49-299 


« Also Readers (Portable and PC attached) 


WORTHINGTON DATA SOLUTIONS 


130 Crespi Court, Santa Cruz, CA 95060 
_ SEB / EOS BSS 


READER 


COMPLETE 


CUS LISS AS 





UP ml MORE 


Specializing in 
AT&T Single & Multiuser Systems 


2 PRINTERS 
, 9 ee 
gt DKIDATA 
eo NEC 
MITSUBA 
MONITORS 
TMOEK comena 
PRINCETON 
TAXAN 
MITSUBA 


TOSHIBA 
SOFTWARE 
ASHTON-TATE | IBM 
HARVARD SDFTWARE 
Lotus 
MICROPRO ¥ 


MICROSOFT 
PRICE AND AVAILABILITY SUBJECT TO CHANGE 


Infermation 
Sem Ing. 

19033 E ROSECRANS, 
UNIT E 

WORWALK CA 90650 
213°929-6891 
(000-523-1789 
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FAST 88 


Makes your PC run 
like an AT! 


PC Magazine Editor's Choice” 


@ No slol needed @ Speed select & 
fesel switch @ 100% compatible 
with all software @ 30-day money- 
back guarantee @ Tech support 
hotline a 
FAST 88 without CPU 
FAST 88 with 8808-2 
FAST 88 with V20-8 
Some Other 
innovative Products: 
DSBackup—Better than 
Fastback 
SmaritNotes—add notes. 
to 123 & others 

—many more— 
MC 
AMEX VISA 


To Order, Call or Write 
1-800-722-2353 in USA 
1-312-529-2552 in IL 


Cwcle Reader Response for, 
free PC Tip-ol-the-Week 


COMPUQUEST Engineering inc. 
801 Morse Ave.. Schaumburg, IL 60193 


CIRCLE SA OS READE SERSICT CARD: 





$129 00 
$139 00 
$149 00 


1986 





HARDWARE 





————— 


BERNOULLI 


{OMEGA 
BERNOULLI 
*AZIOH... 


Drive 10 Mt 
if ust E 


* A220H 
Drive 20M 


p ae 
*PC2B. 
Adaptor 
*AlO : 
*A20.. 
rtrid, 


ae i 
oak Sie 








MADE iN THE USA 


INTERNAL HALF CARD 
HAYES COMPATIBLE 


300- 
Baud |_| 


SOFTWARE INCLUDED 


VISA-MC-AMEX 
800-854-0561 x 806 


tn Cahtorma Call 


800-432-7257 x 806 
INQUIRIES AND MAIL ORDERS 
California Residents add 6% tax 


PHINE INC. 


2401 E. 17th St., 
Santa Ana, CA 92701 





reve 
H ! 


EMARKETPLACE 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 


| SOB ONC7.VA UN OBD) E40 Os KO) ag 


Connector Option $10.00 
CA Rasidonte €% lan 
UPS Smpping $200 


Post Olfice Gox 3717 
Ventura, Catitornia 93006 


CALL (805) 658-7466 or 658-7467 For FAST Delivery 


Convert What You Have 
To What You Want! 
# AS232 Senal ® Centronics Psrallal 
+ 8 Baud Rates ® Handshake Signala 
 Lafched Outouta * Compact 3-1/4 x 
438% 1112 
No longer will your peripheral choices be 
limited by the type of port you nave svailabis! 
Our new High Performance 700 Senas Con- 
veriers provide ths missing link Based on ths 
isiest in CMOS technology thess units feature 
tull baud rsta sslection to 19 2K. with hand: 
Shake signafs fo maximiza transter stticiency 
Detaiied documentation allows amplified in- 
atslistion Order the Model 770 (Ser/Par) or 
Modal 775 (Par/Sar) Todsy! Seca 


CIRCLE 46% ON READER SERS ICE CARD. 





PC EXPANSIONS 


AST SixpackPlus (384K) 
SixPokPremitum (1M)... . 
Advantage (1.5M) 


$199 
- $429 
$519 


Ram, aN) 
INTEL Above Aah (2M) 
Quadboard (3gak. 

QuodportAT: 139 


HAYES Smartmodem 12008. . Sane 
Maynard OnBoard 20 . 


.. $689 

... call 

Rs ty nStream Tape from. ... . $689 

le Card (20M) . . . $639 

copcte 20M Hard Disk $459 

20M HD Card $699 

Tandon ™102:119. a FDSSBV: $109 

Toshiba for AT:109 .... 1.2M:$159 

Set of 9 (64K):10 (256k) $27 
8087-3 $ 


CALL 
Monitors... NEC, Amdek, Princeton GR 
Printers ... Citizen, Panasonic, Toshiba 
LaserPrinters ... Cannon, Qume, HP — All Popular Software 


VLM Computer Electronics 


40 Park Piace * Morristown, NJ 07960 « (204) 267-3268 
Viso, MC, Check or COD 
CIRCLE 559 ON READER SERVICE CARD 


MEGAMEMORY 
In Your 


IBM PC/XT/AT 
or COMPATIBLE 


Lowest Prices 
in USA 
Fully Populated 
2MB Boards 
Made by 
Tall Tree Systems 


HIGHEST QUALITY 
RAM CHIPS 


JRAM-AT-3 
LOTUS-INTEL 


THE RAM EXPLOSION 
5119-A Leesburg Pike, Sutte 260 
Falls Church, VA 22041 


(703) 569-4471 


VISA/MASTERCARD 
Dealer Inquiries Invited 


CIRCLE S000N READER SERVICE CARD 





IC, PROMPLOELIVERY!! 
UTSIOE ORLAHOMA NC taaboAs =, 


ues BAS 
Is $6950 i 


r 
i] 
a aanere 


G enews 
B Faae88 S88ss8 


432560 12 


STATIC RAM 
6264.6 15 a 


Cum | Factory New, Prime Parta BD un 


“""" — @gyp) 267-4961 


CIRCLE S81 ON READER SERVICE CARD 





TO PLACE YOUR 
AD IN 


PC Magazine 
Marketplace 
Call (212) 503-5115 
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COOLING DEVICES 


50% LESS HEAT 

Get the high performance cooling an expanded 
system needs with TUABO-COOL it lowers |BM 
PC/XT/AT operating temperatures by 15-25 deg 
Prevents cosily malfunctions due to excessive 
heat. (deal for systems loaded with add-ons 
TURBO-COOL utilizes an exceptionally quiet, 
West German, all metal fan Installs quickly, 
withoul entering the computer, using existing 
screw holes on the rear chassis. Reviewed by PC 
MAGAZINE 3/25/86 $69 95-PC/xT $79 95- 
AT Add $3 s/h (CA 6%), VISA/MC/COD 

PC COOLING SYSTEMS 

Bonsatl, CA 92003-0518 

(619) 723-9513 


DISK DRIVES 


8 INCH DISKETTE SYSTEM 

Read, write, and fosmal diskettes trom IBM 
mainframes, mintcomputers, data entry equip- 
ment, etc Complele easy to use software 
handles EBCDIC conversion Can read and write 
CP/M B-nch diskettes (many formats) You also 
can use 8-inch drives for PCDOS files, 1200 KB 
per diskette! $1295 complete 

MICRDTECH EXPORTS 

223 Forest Avenue 

Palo Alto, CA 94301 

415-324-9114 


DISKETTES 


CP/M & 1.2 Mb on PC 

With MuttiDisk and UniForm-PC use 35, 525 
and 6 inch single & double density CP/M tor- 
mats as DOS deskettes on your IBM-PC of XT 
Many MS-DOS formats supported including [BM 
AT, HP-150 and Data General 1 Over 200 for- 
mats Both MuttiDisk and Uniform PC tor $225 
Disk drives & adapter cables available 

PS Engineering 

PO Box 51668 

San Jose, CA 95151-5068 

(800) 367-2398, (800) 423-7171 (CA) 
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LOWEST PRICES ON DISKETTE 

5M" DSDD 35¢  DSHD/AT $155 

3%" $S00 $125 DSDD$155 

© Lifehme warranty © Write Protect tabs 

© 100% error free @Reintorced hubnng 
Finest quality © Add 48 lorsieeves & labels, 
Add $31or 100 disk. s/h Minimum 100 diskettes 
Send check or call CAres add 6% tax | 
DATA BUREAU Inc 
1633 Westwood Blvd 
Los Angeles, CA 90024 
(213) 479-0345 


Suite 120 





POWER 
PROTECTION 


MEIRICK STAND-BY POWER 

THE MEIRICK STAND-BY POWER SYSTEM | 
provides back up power and protection from 
power failures, brownouts, surges, sprkes and 
power line noise The enclosed battery will sup- 
ply a long run time during a power failure 400 
watt sysiem-$449, 800 watt system-$795 
MEIRICK INC POWER SYSTEMS DIVISION 
Box 298 

Frisco, CO 80443 

(303) 668-3251 


PC Magazine Marketplace 
the ultimate target market! 





The brand specifiers who read 
PC Magazine don't have the time 
to shop around, their only con 
cern is getting what they need as 
quickly as possible. 





They1l DIRECT 
their attention to 
PC Magazine Marketplace 





For them PC Magazine Market 
place's Direct Response/Display 
Ad format represents a fast, easy 
and cost effective method of 
product acquisition. They know 
it will have the products they 
heed and the information they 
wanl regarding price. volume 
discounts, specifications and 
delivery. 

Ifyou think that your business 
can benefit from the 320,000 
brand specifiers who read PC 
Magazine .. YOU'RE RIGHT? 





So take DIRECT action and 
eall (212) 503-5115 





PC MAGAZINE DIRECTORY 


_ ACCESSORIES/ 


SUPPLIES 


LASER CARTRIOGE RECHARGE! 

$$$ Save alot of money $$$ recharging laser 
prinier toner cartridges for Hewlett Packard 
Laserjets, Canon, Apple Laserwniter, Corona, 
OMS. Recharged cartridges are reconditioned 
to work hike new but last 2036 longer Money back 
unconditionally guaranteed Send $40 per car- 
tndge Monthly discounts: 

LASER SYSTEMS 

7 North Main, PO Box 407 

Kaysville, UT 84037 

(801) 544-3090 


IBM STYLE BINDERS, SLIPS 
Complete program packaging tine O-ring cloth 
binders, slip cases, floppy pages, game portio- 
los Continuous paper with three large holes 20 
fb to goin binders Biank disk envelopes Func- 
tion key cards tell user your F1-F10 meanings 
Low prices on floppy disks Call, write for prices 
FREE Catalog Fast service, low prices 
ANTHROPOMORPHIC SYSTEMS LIMITEO 

S76 E St Charles Road 

Lombard, IL 60148 

(312) 629-5160 1-800-OEAL-NOW 


.. SOFTWARE PUBLISHING... 
GDS offers a wide vanety of sennces [hat will help 
get your software to the market. Address your 
needs with GDS 
© IBM style cloth/vinyl 3-ing binders/siips 
®Labels, sleeves, disk pages, bulk diskettes 
© Orsk duplication with 100% verification 
@ Shrink wrapping and product assembly 
© Quick turn-around 
A well packaged product can make the differ- 
ence in making a saie Call us now! VISA/MC- 
GLENCO DEVELOPMENT SYSTEMS 
3920 Ridge Ave 
Arlington Hts , iL 60004 
312-392-2492 


FABRIC DUST COVERS 
Our 4th year protecting computers and periph- 


| efals with heavy poly/cotton covers 


BEST QUALITY—American made, cusiom work 
BEST SELECTION—6 colors, 1100 styles 

BEST SERVICE-—Fasi, Toll Free. MC/Visa 
BEST PRICES—$8 95-$36 95, Shipped Free 
BEST VALUE—Monogram or Screening available 
COVERS UNLIMITEO 

P08 381076 


| Germantown, TN 38183-1076 


800-821-7709 or 901-754-4465 


CUSTOMIZE YOUR KEYTOPS 
Touchdown™ Expanders enlarge PC & XT keys 

to tull swe hke AT Set of 12—$21 95, Mini-kits, 
4 im set—$10 95 Also, make emulation or 
DisplayWnte 3.on PC easy with Keytop Kits PC/ 
5250 or DW3—$2195 PC to 5520—$29 95 

More! Visa & MC Specity keyboard Send for 

free info and samples! 

HOOLEON CORP 

Oept PC. PO Box 201 

Cornville, AZ 86325 

(602) 634-7515 


BAR CODING 


BAR CODE—LABEL PRINTING 

THE LABEL MAKER™ prints bar codes, OCR-A 
like and large characters trom data entered at 
keyboard af Irom disk files. Create and save 
unique printing lormats and record layouts Per- 
tarms record add, change, delete, sort and se- 
lect on disk files Al LABELMAKER™ pritts AIAG 
shipping/parts Kentification labels required by 
Auto Mitrs Requires IBM PC or work-alike 

TJ SOFTWARE INC 

PO Box 2044 

Arlington Heights, 1L 60006 

(312) 364-1065 


BARCODE LABEL PRINTING 

PrintBar ils a unique memory resident program 

that prints code 39 and UPC bape Oto 
son, IBM graphics and LaserJel printers. Print 
directly trom almost any program, without 
copying data to speciat print files 30 day money 
back guarantee $295 pius $12S/H second day 
an 

BEAR ROCK SOFTWARE CO. 

PO Box 212 

Placerville, CA 95667 

(916) 622-4640 


BAR COOE REAOERS/MAGNETIC 

STRIPE READERS 

TPS provides Bar Code and Magnetic Stnpe 
Encoders and combinations of these for 

simpie installation on IBM PC, AT, and 3180 ter- 

minals, DEC Rambow, Professional, and VT 200 

series lermimals, NCR DecisionMate V and PC 

WV, Ti Professional, AT&7/Ohvettr, Wang PC and 

¥S 4200, Apple Macintosh, Northstar Oimen- 

sion Bar code label printing program $50 w/ 

feader purchase 

TPS ELECTRONICS 

4047 Transport Street 

Pato Alto, CA 94303 

(415) 856-6833 
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Superior Program 
Duplication 


Everything you do rides on the disk your 
customer gets. Our top-quality duplication 
service guards your reputation and assures 
your satisfaction. Check these benefits! 

© 3%", 5¥%4",8", 48 TPI, 96 TPI, high density. 
* Choice of 600 formats provided on high 

quality media. 
¢ 24-hour delivery of 50 to 5,000 copies. 


Drop shipping. 


¢ Free warehousing and monthly inventory 


control report. 


© Labeling, collating, packaging and shrink 


wrapping service. 


© Copy protection. Free serialization. 
¢ Colored or black media with lifetime 


disk warranty. 


We've never missed a shipping date— 
10% discount if we do! 


Transdata inc. 


DISK DUPLICATION 


1701 E Edinger Ave A-4, Santa Ana, CA 92705 
Call 714/547-3383 (Collect) 


CIRCLE S80.0ON READER SERVICE CARID 


@ 10% Cotton Canvas 

@ Static-Free/Breathabie 

@ Belge with Grey Trim 

@ Embroidered Embiem 

For. IBM, PC, PC-AT, Compag, AT&T 

Leading Edge “D." Epson Equity 
Printers: OKIDATA, EPSON. IBM. NEC. 
Cantemporary ComputerWear 


1320-36th Avenue 
San Francisco, CA 94122 
800) 826-5761 
Deoiers Inquire CA (415) 759-1466. 
CIRCLE $62. ON READER SERVICE CARID 





PC MAGAZINE 
MARKETPLACE — 
SUPPLIES, SERVICES 


AND EQUIPMENT 
THAT EVERY IBM PC 
OWNER NEEDS... 
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Automatic 
DeskTop Publishing 
with 
The PowerText 


Formatter 


With a LaserJet and your WP 
program, add PowerText to 
typeset ads, books, contracts, 
scripts, newsletters, manuals, 
form letters, screenplays, etc. 

Automatic typestyles, justifi- 
cation, Text and Page Layout, 


Hyphenation, 50 columns, Ta- 
ble of contents, Bibliography, 
Index, Footnotes, Outlines, 
Newspaper style, boxes, and 


more. 

For PC/MS-DOS, 256K, and 
popular WP programs or ASCII 
editor. 

Beaman Porter, Inc. 
417 Halstead Ave. 
Harnson NY 10528 

(914) 835-3156 wr (800) 431-0007 
$89.95 plus $5 shipping 


CIRCLE S63 ON READER SERVICE CARD. 
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SUPPLIES, 
SERVICES, 
TRAINING & 
EDUCATION 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 





BUSINESS 
OPPORTUNITIES 


EARN PC PROFITS AT HOME 

Receive needed exposure to eam extra income 
by listing your experience, goals and equip- 
ment Gur database provides low cost/nsk ap- 
proach Io introduce home programmers and 
companies needing programmung help Send $2 
now lor complete into package and application 
Only other cos! 1s $9 application tee 

HOME PROGRAMMERS 

PD Box 243-N7 

E) Segundo, CA 90245-0243 


Personal computer owners 

CAN EARN $1,000-$5,000 
MONTHLY 

by selling simple sernces performed by their 
computer Work at home—in spare time Get free 
list of 100 best services to offer Write 

CILDN 

PO Box 60369 

San Diego, CA 92106-8369 


COMPUTER 
DIGITIZERS 


-VIOEO IMAGE PROCESSING 
Turn your PC/AT/XT into a Video Capture Sys- 
fem! integrate Video lechnology with your IBM 
computer 
© STORE VIDED PICTURES ON DISK 
© CAPTURE and PRINT REAL-WORLD IMAGES 
# DISCOUNTED Video/Graphics Line includes 


© ComputerEyes DIGITIZER $229.00 
© Panasonic Commercial Grade $199.00 
—8/W Camera 

© CHDRUS Photo Base $285 00 
@ PC PAINTBAUSH $ 8900 
@ VIDEO TELEPHONE by call 
—tmageData 

© VIDEO Printer (P-50) $380.00 





“***Dealer and OEM Inquines Invited**** 
HAL SYSTEMS 

PD Box 293 

Scotch Piams, NJ 07076 

(201) 218-1818 (Voice) 

(201) 469-0049 {Modem} 


GIVE YOUR PC an “EYE” 

PC compatible equipment to digitize drawings, 
flow charts, logs, pictures and slides for use m 
electronic publishing or persona? publishing ap- 
plications, CAD systems, and archival storage 
Resolution over 8¥2 x 11 area from 150 dpi to 
400.dpi Higher res. for smaller areas. Prices start 
at $3,950 Trainable character image recogni- 
bon software—$1995 Leases available 
LANDART SYSTEMS INC 

140 Cedar Street 

New York, NY 10006 

(212) 227-6600 ext 72 


COMPUTER/ 
INSURANCE 


SAFEWARE 

it your computer is important fo you, insure it! 
SAFEWARE provides tull replacement of hard- 
ware, media and purchased software As little as 
$39 year covers fire, theft, power surge, earth- 
quake, water damage and auto accident Call 8 
am to 8 pm Monday thru Friday Saiurday 9 am 
toSpm 

SAFEWARE, THE INSURANCE AGENCY INC. 
2929'N High Street, PD Box 02211 

Columbus, OH 43202 

(614) 262-0559 (OH), (800) 848-3469 (NAT) 


DATA SECURITY INSURANCE 

The “all nsk" Personat Computer Policy trom DS! 
includes essential coverages not available with 
other policies protection against loss of data 
(even irom accidental erasure), toss of custom 
programs, and traud Especially intended for 
business computers. Coverage can be bound by 
telephone, 9 to 4 Mountain Time 

DATA SECURITY INSURANCE 

4800 Riverbend Road, PO Box 9003 

Boulder, CO 80301 

(303) 442-0900, (800) 822-0901 





COMPUTER 
SERVICES 


OISK CONVERSION 

We are the oldest and most versatile conversion 
Howry & Ure Gow ly, We'll Ames horically 
convert disks, tapes, or mag cards to your PC or 
word processor, Over 20 billion characters con- 
verted since 1979. Optical scanning available. 
We provide the excefience you expect. Text ac- 


SOFTWARE LOCATORS 

Letus do the searching for you. Call us with your 
specific software requirements Receive your 
Custom Locator Report o! the programs best 
suited to your software needs Custom Locator 
Reports for onty $50 Software Companes—call 
us too Cait or send for our latest UPDATE packet 
SOFTWARE LOCATORS 

1851-8 West Vista Way 

Vista, CA 92083 

(800) 824-7240 or (619) 941-6636 in CA 


DATA 
CONVERSION 


FULL SPECTRUM 

of Data Conversion Services 

@ Duick Turnaround 

@ Highty Professionat 

@ Disk or Tape Conversions 

© Displaywriter, Wang, IBM PC & Hundreds of 
Other Formats 

COMPUTER SYSTEMS SERVICES, INC. 
5 East 16th Street 

New York, NY 10003 

(212) 242-5255 


DISK CONVERSION 
SERVICE 


ON WORO 

* ACCURATE OPTICAL SCANNING 
{DIRECT TD WORD PROCESSORS) 
* PRECISE DATA CONVERSIONS 
{INCLUDING FORMAT CODES) 

* GREAT TURN-AROUND/BEST PRICES 
(48 of 24 HOUR, EVEN SAME DAY!) 
* CUSTOM CONVERSIONS 

(YES, WE SUPPORT - - YOU!) 

* CALL US TODAY, CALL US NOW 
ON WORD DEVELOPMENT 

2434 Main St. 

Santa Monica, CA 90405 

(213) 399-7733 


CHANGING WORO PROCESSORS? 
Media transfer to or from 

I8M/ XERDX, DEC. WANG, 

LANIER, CPT, CT, MICOM, NBI, 

WEURUTTAR, WOROPSAFECT OWT, 
MULTIMATE, SAMNA, MAS!I, OCA 

Free test conversion 


(213) 640-8666 © (213) 322-6319 


Curacy guaranteed tor disk conversions CONVERSION SPECIALISTS 
TEXT SCIENCES CORPORATION 531 Main St. Suite 835 
5430 San Femando Rd El Segundo, CA 90245 
Glendale, CA 91203 
(818) 247-0792 
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DISKETTE COPY 
SERVICE 


“OUPLICATION SOLUTIONS” 
MEGASOFT specializes in all of your Diskette 
Duplication needs. Our “STATE OF THE ART* 
equipment produces @ detects of the end 
product. We also provde *AUTOLOADERS* 
BULK*DISKS*COPY PROTECTION* TECHNICAL 
SUPPORT*SERIALIZATION®PACKAGE ASSEM- 
BLY and DISTRIBUTIVE SHIPPING 

MEGASOFT 

PD Box 710 

Freehold, N.J 07728 

1-800-222-0490 201-462-7628 (in N.J.) 


24 HOUR TURN-AROUNO! 

We earned our nationwide reputation for fast 
service and tough quatity contro! Very compet- 
itrve pnices' We dupticate ail 3 5°, 5.25" & 8° for- 
mats System 36 and A/T our specialty! Custom 
labels & sleeves ready in only 2 weeks! State- 
of-the-art copy protector and full packaging 


ECHD DATA SERVICES, INC. 

Marsh Creek Corporate Center 
Loonie, PA 19353 

(800) 441-8854 (215) 363-2400 m PA 


MAILING LISTS 


MAILING LISTS 

Now over 1,500,000 micro owners. Select by 
brand, 311M Apple, 315M 18M PC, 9 phone ver- 
ified reseller lists including 6,026 stores, VAR's, 
cham buying offices Uni users. 16,000 com- 
puter companies. Over 75 different micro and mint 
lists Cali/Wonte Irv for info. Include your phone 
& type of business. 

TARGETED MARKETING fNC.—~irv Brechner 
Box 5125 

Ridgewood, NJ 07451 

(201) 445-7196 
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DIRECTORY 





PUBLICATIONS/ 
, CATALOGUES 


LaserJet Unlimited book 

“A big plus tor anyone with a HP-LaserJet * - 
John Dvorak. InfoWorld. “A fantastic resource for 
any Laser printer owner” - PC Publishing “De- 
myslifes the popular printer’ - Los Angeles 
Times. 228 pages, 45 illustrations $24 95 plus 
$350s/h CA Aes add 6 5% lax Check/Visa/ | 
MC accepied 

Peachpit Press 

2127 Woolsey St 

Berketey, CA 94705 

(415) 843-6614 


TAPE TO DISK | 
CONVERSION 


*** DISK/TAPE/ MICROFICHE °°* 

* IBM Fioppies 5%" or 8) To or From MAG Tapes 
{800. 1600, or 6250 BPI) 

* Microliche Irom IBM Floppies or ANY Mag 
Tape High Speed Laser Printing (40.000 Per- 
sonalzed Letters per Day) 

° Turnaround 15MB shipped the same day 
feceived Visa/MC/COD/Cert Ck/MO 


7 


Technical Programming Services, Inc 
8506 East 61st Street 

Tulsa, Oktahoma 74133 

(918) 254-9622 


TAPE TO O1SK CONVERSIONS 
Conversion services to or trom over 500 com- 


—Mint Computers 

—Word Processors 

—Typesetters 

Our conversion capabilities surpass most in the 
Industry | 
PIVAR COMPUTING SERVICES, INC. 

165 Arlington Hgts Rd #M 

Buffato Grove, IL 60089 

(312) 459-6010 


SUPPLIES, 
SERVICES, 
TRAINING & 


EDUCATION 






CompuTogs® offer the ultimate 
in protection. Hand stitched 
natural canvas with brown 
binding they are far superior to 
vinyl at little extra cost. 
COMPARE OUR PRICES! 
Apple Ze MON-CPL KBO. 2495 Tandy 1200 MON CPU 2495 He} 

2e MON CPUKED 19-98 Tardy 1000 1200 KBD 13.95 SD eDL Peter " (specty) 

IBM PC MON:CPU 24.95 fe fu Printer ee i % & + 

Tandy 1000 MON'CPU 24.95 IBM PC Keyboard §=—— 43.95 custom rofermatting 

—OVER 200 OTHER MODELS AVAILABLE—TO PLACE re ORDER can on WATE Data Conversion 


ADVANGED 
DATA 


| AMERICA’S 
| 
‘CONVERSION 


CompuTogs* 
P O. Box 2493, Naperville, IL 60566 - (312) 961-2958 67.27 Labor ator 11388 
VISAMC Accepted Include $2 00 Shipping CUSTOM EMBROIDERY SHOWN AVAILABLE (718) 939-4921 


CIRCLE S87 O%N READER SERNICE CARD 
CIRCLE $6 ON RP ADER SERVR F CARD 


For Your Home 
or Office!! 


Printer Stand 


- Convenient, space saving paper 
storage 
’ : - Slotted for bottom feed 
. s - Attractive smoked plexiglas® 
H - Free shipping in the U.S. 
Acoustical Enclosure 1S” for 80 column width 29.00 


- 8S% reduction of printer noise ” - 
- Designed for 80 column printers 24” for 132 column width 39.00 


- Stylish, lightweight enclosure with Toll free 1-800-824-7888, Operator #580 
plexiglas® window a hours or Call (617) 425-2311 

- Shipped UPS fully assembled ermo-Fab Corporation 

- Free shipping inthe U.S. $119.00 Walker Road, Shirley, MA 01464 s= 





MARKETPLACE 


the ultimate target market! 


The brand specifiers who read PC Magazine don’t have the time 
to shop around, their only concern is getting what they need as 
quickly as possible. 


They'll DIRECT their attention to 
PC Magazine Marketplace 


For them PC Magazine Marketplace’s Direct-Response/Display Ad 
format represents a fast, easy and cost effective method of prod- 
uct acquisition. They know it will have the products they need and 
the information they want regarding price, volume discounts, 
specifications and delivery. 

If you think that your business can benefit from the 320,000 
brand specifiers who read PC Magazine ... YOU'RE RIGHT! 


So take DIRECT action and call (212) 503-5115 
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HOW TO WRITE YOUR OWN 
MEMORY RESIDENT PROGRAMS 
The answer is simple! Use JACK, The Resident Program Devetopes's Kit™ to 
transform virtually any existing C or Assembler program into your own resident 
pop-up utihty. It will be the best $199.95 you've ever spent. Order from 
CrackerJeck Microsoftware Corporation 


200 Bay Street, P.O, Box 86, Toronto, Ontanu, Canada, M5} 2J2, 
CIRCLE S728 READER SERVICE CARD 


34 TERMINAL 
EMULATIONS 


Softerm PC, an advanced 
communications package, 
includes 34 termina! emul- 
ations such as: 

* DEC VT102, VT220 

+ IBM 3101-20 (block mode} 

*HP 2622A « VIP7801, 7803 

*DG D200, 0410. . and more. 

Guaranteed Compatibility! 

Supports Disk Capture. Back- 
ground & Concurrent Commun- 
ications, Kermit, Xmodem, Soft- 
keys. Script Files & More. 

For the IBM PC/XT/AT, DG, Tandy, 

NEC. TI, Zenith, Wang, & Others 

$195 MC-VISA-COD 


COMPLETE MONEY 
MANAGEMENT FOR 

HOME AND BUSINESS. 

* Checking, Savings end Credit Card 
Mgmi. « Smart Account Reconciler 
With Automatic Error Detector 

* Budgeting » CPA Designed « 
Financial Statements ¢ Graphics 

* On-Lina Halp Screens * High 
Speed Financial Date Base * Inquiry 
Reports * Pop-Up Calculator * Tutonel 
+ Not copy protected « Simplilies 

Tax Praparation » Much More 


Only $69.95 
| Visas MC + C.0.D_ Free Brochure 


SEFTROMCSE 
1-800-225-8590 Dept PT 
Cali for information 
(303) 593-9540 Telex 450236 


CIRCLE $67 ON READER SERVICE CARD 


PARSONS TECHNOLOGY - 








FOR DOS PARTITIONS UP TO A GIGABYTE 


You can pul your antire hard disk, of two, in one bootable 
partition, of you can craata up to twanty-three partitions which 
DOS sees as separata drives 


Vieatura Deluxe lets you use tha big drives you thought your 
system couldn't support You eren't bound by tha AT Driva 
Types or by the XT 10-megebyte limit— you can usa any phys: 
ically-compatible dnva, without hardwara modilications 


Vieatura Deluxa is smart software It runs under DOS with AT. 
XT, and compatible hard disk controllers, including ALL, ESDI, 
and SCSI controllers it comes with averything you need to 
Instat it— a physical formattar with bad treck mepping, @ high: 
leval formet, e thorough manuel, good Tech Support whan you 
need it—and axtras, like cluster size control tor each voluma 
(bet you thought thet was another DOS limit), and passwords to 
fock your keyboard, your disk, and your systam 


See your deeler or call us for information about this and other 


products. ifn ~~ 





BEAT THE LIMITS! 
GOLDEN ae SYSTEMS 


319/373-0197 





















handling 
Calflora orders 
add 6% 


$120 id 
$3 shipping’ 


Pe np 
CIRCLE 4408 READER SERVICE CARD: 


2870 Fifth Ave Surte 201 
San Diego CA 92103 


619/298-9349 
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ACCOUNTING 


CPA's CLIENT WRITE-UP $250 

Now a low cosl. proven system featuring com- 
plete general ledger with exible report formats, 
statemenl of change, sob cos! and optional 
Lotus/dBase interface After-the-fact payroll 
prowdes earings records, state u/c, 941’s, W- 
2's and 1099s Runs on all (BM PC/XT/AT and 
compatibles with 256K $250 complele-inciud- 
Ing printed manuat MC/VISA 

HOWELL ASSOCIATES 

4545 Bissonnet Surte 280 

Bellatre, Texas 77401 

713-661-6652 


PC-FUND 

The teading fund accounting system tor local 
Qovis and non-profit organizations Modules n- 
clude General Ledger, Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts 
Recevable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts The system supports up to 99 
tunds, 9999 depts PC-FUNO runs on the (BM- 
PCand most MS-DOS and XENIX computers. 
AMERICAN FUNOWARE, INC 

PO Box 773028 

Steamboal Springs, CO 80477 

800-551-4458 (303) B79-5770 


CONSTRUCTION ACCOUNTING 

The CMAS system is designed for contractors 
where tracking job costs Is required Modules 
include Job Cost, Payroll, A/R, A/P, General 
Ledger, Estimating & Service Billing CMAS 
sottware 1s fully integrated, includes automatic 
invorcing & tes-into most spreadsheel & WP 
Programs Muiti-terminats available 
DATA-BASICS, INC 

11000 Cedar Road, Suite 110 

Cleveland, OH 44106 

(216) 721-3400 


NCS FUND ACCOUNTING 

Powerful tund acct’g software lor focal govts, 
schools, and other non-profit entities System is 
customized to user needs Modules GL, AP AR, 
Encumberance, Budgets, J-Entry, Chkwit'g, 
User-Designable Reports Integrates with NCS 
Payroll and Utility Biling and operates on the IBM 
family of micros and compatibies. 

National Computer Syslems, Inc. 

PO Box 9365 

Minneapolis MN 55440 

800-431-1421 /612-829-3158 
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HOME MONEY MANAGER 

The reviewers are calling HMM the easiest to use, 
full teatured, home accounting software avail- 
able Includes 12 checkbooks, 12 credit ac- 
counls, 65 income and expense categories, 
pnnted reports, searches, muftiple register rec- 
oncibation, pius a great manual 
$59.95 plus $2 95 S&H Visa/MC acpt 
NICKELODEON SOFTWARE 
PO Box 974 
Tualatin, OR 97062 
{503) 692-3732 


ACCOUNTING SOFTWARE 
POWERFUL *EASY-TO-USE | 
“FULLY INTEGRATEO ACCOUNTING 
SOFTWARE, *GENERAL LEDGER “ACCOUNTS 
PAYABLE *ACCOUNTS RECEIVABLE 
“PAYROLL “INVENTORY CONTROL 
*CHECKBOOK MGT 

7 ALL FOR JUST $99 
CALL 
Oash/Accounting 
Los Gatos, CA 95030 
1-800-628-2828 ext 625 


MIP FUNO ACCOUNTING 

The MIP Fund Accounting System meets the f- | 
nancial and managenal reporting requirements 
of not-for-profit and governmental organiza- 
lions The System features multiple fund and 
fiscal years, user-defined reports and six tevels 
of account coding Modules offered G/L, A/P. Aj 
A, Payroll, Encumbrance, Expenditure Budget, 
Revenue Budget and Lotus/D@ase Interface MIP 
FAS 1s available for IBM XT and compatibles. 
MICRO INFORMATION PRODUCTS 

6300 La Calma, Surte 100 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 


CPA Review Pass/Retund 

You Pass or We Pay! Over 2,100 computer inter- 
active multiple choice & essay/problems Cailfor 
Getails on the progressive way to sludy Also Di- | 
agnostics tor CMA, CPA, CIA Exams Personnel 
Evaluator IBM PC, XT, AT, or compatibles indi- 
vidual, Office, College Packages Avatlable 


_) 


5 
MicroMash: wcrowsonsen ne 


MicroMash, PO Box 6512, Huntsville, 
TX 77340 (800) 241-9700, In Texas 
(409) 295-1597 


MARKETPLACE ~~ 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 21/2 503-5115... 
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BUSINESS 


PC BUSINESS SOFTWARE 
Payroll ot Piece Rate, 
Job Cost, inventory, 
Time & Material Billing, 
Purchase Orders, 
Accounting & more, 

AS Low As $175, 

ABC is AFFORDABLE 
Executrve Data Systems 
(800) 367-6081 

(713) 437-8913 


LP@8-LINEAR PROGRAMMING 

A powerful menu-driven system for solving lin- 
ear programs with up to 510 constraints and 2510 
vanabies Features include interactive and batch 
operation, spreadsheet-style input and editing, 
a Storage system for problems and bases, se- | 
Quential file mput/output Simplex algorithm re- 
Start, a complete report generator. sensitivity 
analysis Requires 192K, $99 with 8087 sup- 
port, users guide 

VISA/MC 

EASTERN SOFTWARE PRODUCTS, INC. 

POB 15328 

Alexandria, VA 22309 

(703) 549-5469 


PC ORDER PAO 

For Manutacturers, Wholesalers or Relailers 
MAKE MORE MONEY by automating your order 
Processing funcbon Handles Cash and Charge 
Sales with an End-of-Day Cash and Sales Sum- 
mary report Produces a Customer Receipt/ 
Picking slip Keeps track ot Inventory Can easily 
use BAR CODE or OCA input Will Import/Export 
files in ASC II format EASY & FAST wath full on- 
line HELP screens Runs on most MS DOS com- 
puters with 384K, hard disk, 80 col printer Cash: 
drawer optional Custom modifications & Sup- 
port available Dealers invited } 





TIME ACCOUNTING & BILLING 

TABS 1s designed lor use by protessionals who 
billon the basis of time (attomeys. accountants, 
etc ) American Bar Assoc. approved TABS 1s 





easy to understand and operate STIs full tea- 
ture software is currently in use by over 2000 


firms nationwide PC-DOS, MS-DOS Novell and 
1BM PC Networks For details contact. 


SOFTWARE TECHNOLOGY. INC 
620.No 48th, Suite 120 
Lincoln. NE 68504 

(402) 466-1997 


SPECIALIZED PROGRAMS 


| Acomplete brary of specialized programs and 


files for bookkeeping, real estate, legal, financial 
property management, inventory and compare, 
ledger. mortgage management. and more For 


| IBM@, Lotus@, dbase@. Framework@, etc 


with already filled in examples ready to use!"! 
Call us with your special needs Demo $10 


Serese ese SOFTWARE TRUST driers siete 


weore (prices start al $95.00) 24 hour adede 
-ereonder line 1-800-824-7888 operator 910% we 


EZFORMS OR EZSPREAD $43! 
EZ-FORMS Create/Print/Fill-in/Save 60+ forms 
inc] WP teatures, pop-up menus, counter, pro- 
tected fields, solid lines/boxes, printer support, 
Clear lorms overlay, more EZ-SPREAO- 
SHEET 512r-64c w/matth, stal , fin .f/then, col 
fmt. imjexport, etc Both ONLY $73 V/Mc/Ax/ 
Ck/Po/Mo OK 

ENERCO ASSOCIATES & AFFILIATES 

403 Nasa Road 1 East, Suite 377 

Webster (Houston), TX 77598 

(713) 482-0210 


| GBASE BUSINESS TOOLS 


w GENERAL LEDGER (w/departmental rpts) 


| wGINVOICER (Billing/Accts Receivable) 


COLUMBIA SOFTWARE INC Demo $15 | 
10420 S.E Hiticrest Onve 

Portland, OR 97266 | 
(503) 654-7722 | 
ALL PROGRAM REPORT WRITER 


PLEX IV reads any file tormat COBOL. Basic, | 
Pascal, dBASE, ASCII, etc Create your own 
special reports, torms, labels, queries from your 
files Define sorts and selects Exports data to 
Lotus or other spreadsheets or word proces- | 
sors No programming required Dealer wits 


__ ® SALES ANALYSIS (tor dINVOICER) 


x JOB COSTING (Contractors. etcetera) 
w+ JOB ESTIMATING (works w/Job Cost) 
$99 ea +s&h Req 2 OS Floppys or Hard Disk 


| Incl Manual & dBASE 2 or 3 Source Code 


dATAMAR SYSTEMS —(619) 223-3344 
1152 Albion Street 





available PCDOS, MSOOS. XENIX. UNIX San Diego, CA 92106 
SNOW SOFTWARE CORPORATION | MasterCard-Visa-Check-COO 
3330 Fisher Road | 
Clearwater, FL 33519 
(813) 784-8899 
aaa | 
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Protit the PMC® Wizard says “SUPER MAIL will work magic 


on your computer” 


i-2_SUPER MAIL is the Best Mailing Program available 
i'a GREAT for all kinda of BUSINESS. 


® LABELS BY NAME OR ZIP 
MULTIPLE LABELS 

© NEVER SORT 

e MENU DRIVEN 

@ 1-2 SECOND RECALL 

¢ UNLIMITED RECOROS 


MONEY BACK 
GUARANTEE 


¢ FULL SCREEN EOITING 
@ FULL MANUAL 

e BROWSE 

® TAKE MEMOS 

e USER FRIENOLY 

e SIMPLE & POWERFUL 


At $25 It's a Giftl 
‘onvince yourself that great software doesn't 
have to be complicated or expensive. 


Call 800-DIAL-PMC For All Details in Ny cali (516) 294-1400 
PMC PLACE MANAGEMENT CORP @ 6.00. 


100€ 2nd St Mineola. NY 11501 CHECK 


CIRCLE STHLON READER SERVICE CARD 


(% Fonts-~ FontGen 


VS Fowts — Fincty baod-tuoed. Hundreds available, 
4 to 24 pt. MS Word printer driver otility & download 
routine disk included. Compatible with Polaris products, 
Spellbioder, Priotworks, MP-XL, Footastic, LaserType, 
LaserPrint Plus. $50. 


FontGen Desigo or edit fonts, symbols, logos. 
Enlarge, reduce, embold, oblique, landscape, etc. Easy 
to use and powerful. $250. Designed for H-P PLUS, 
Cordata LP-300, Canon LBP-8 A1/A2, NCR 6416, aod 
others with H-P emulatioo. 


VS Software @ Rox 6158 @ Littte Rock, AR 72216 501/376-2083 


THROLE C1 ON READER SERVION CARID 


RO-CPA“ 


Two-disk integrated accounting system for 

use with Versions 1A and 2 of Lotus 1-2-3" 

+» Menu-dnven + Works on hard or floppy disk 

+ Seven Journals Receipts Oisbursements 
Sales Purchases. Purchase Returns. Sates 
Returns & General 

» Maintains master inventory list and updates 
inventory for sales purchases & retums 

+ Records payrolt « Prints payroll reports, 
checks, and facsimile W-2's 

+ Stores Employee Billing Codes and rates, 
charges billable hours to clents 

Maintains emptoyee and customer mating 
lists 

+ Prints disbursement checks and customer 
monthly statements 

« Prints numerous reports and tinancial 
statements 

+ Financial statements may be customized 

+ Password protection « Expandable Chart of 
Accounts « Easily supports 200 recervables 
or payables ¢ IBM PC or compatible 


To order or request free Merature call 


$00-624-6785 
000-624-6783 In Oto 
















TOSHIBA-IBM 


COMPATIBILITY 
P341 P351 P321 
P1340 P1351 P1350 


Now you can make your Toshiba print- 
er tolally compatible with the IBM (and 


compatibles) in both text and graphic 
modes. IDT's I8M-Toshba Panter In- 
lerface has Epson emulation with 
Toshiba quality 
«memory resident 
sottware interface 
{compatible with 
Most other memory 
resident packages) 
«supports downloadable tonts even 
on P1340 and P1350 
prints I8M upper ASCII characters 
(borders, Greek, math, etc.) 
* screen dumps both text and graphics 
* complete graphics compatibility with 
most software 
« front design capability 
* versatility beyond compare—all in 
one program! 
SPEGAL QFFEQ: Buy 1 interface and get 
IDT $ FleManager disk utility for onty $19.95 Visa» MC + Monsey Order « Personal or Butiness Check 


©8995 + 5 00 Stupping > Gina residents add 4 95 tax 
«Money Back Guarantes + 
d= 


(for a hited time onty) 
‘You can accomplish all tus and mare for only 
$79 95 ($2 50 shipping & handling) MC-VISA 


INTEGRATED DATA S Sunshine Software Co. 
TECHNOLOGIES, INC. (KYSS Po Box 19539 
4775 Bunch Lane w Cincinnati. Oho 45219 
Colorado Springs, CO 80917 qe =) 
ORDERS: (303) 597-5547 ictus Oevdopien! Corporabon 


CIRCLE $74 ON READER SERVICE CARD 





CIRCLE $72 ON READER SERVICE CARD 





14. 1986 


ARKETPLACE = 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 





BUSINESS 





LEGAL HELP- ON A OiSK! 
MICROLAWYER™ FORMS are templates for most 
common legai lorms Includes complete de- 
tatled instructions Three versions with over 40 
forms each Examples 

© Business consulting, leases, partnerships 

© Corporale arlicles, bytaws, meetings 

© Personal wills, loans, marital agreements 
$49 95¢a , $89 95 for 2, $124 95 for all 3 $3.50 
S&H Specify computer, word processor 
Computer Syslems Integration, Inc 

PO Box 28113Sta #16, Dept P 

Lakewood, CO 80228 

(303) 986-3102 


ORDER ANALYST ARRIVES! 
tntroducing’ DRDER ANALYST with Economic 
Order Quantity and Production Lot Size Anal- 
yses Minimize hidden costs, lower inventory 
costs, and SAVE! 

$59.95 MC/VISA/Amex/Check 

CALL NOW TO ORDER! 

DIGITAL MARKETING CORPORATION 

1136-P Saranap Ave 

Walnul Creek, CA 94595 

(415) 947-1000 


TIME & BILLING - $99.95 

Memory resident time/expense tracking and 

professional billing syslem ts pertect lor con- 
. Sultanls, lawyers, accountants, customer ser- 

vice, PR/Advertising and any service onented 

professional 

Using TIMESLIPS you can 

* Track your time bke a stopwalch 

* Batch enler time/expense data 

* Generate protessional bills w/over 5000 for- 

mats, aged receivables and more 

* Produce busmess & financial reports with 

graphics 

* Export dala to Spreadsheets + databases 

NOT COPY PRDTECTED-$99 95 +$75/H30 day 

Money Back Guarantee 


» timeslips: 


North Edge Software Corp 617-468-7358 
PO Box 286-Hamilton, Ma 01936 
1-800-225-5669 (orders onty) 


BUSINESS 
OPPORTUNITIES 


WILLS & CORPORATIONS 

Save on tegal tees! PREPARE YOUR own will & 
FORMING YOUR OWN CORPORATION give you 
all the required lorms with clear commentanes 
Good in all states No programming required 
Simple touse with any word processor $35 each 
+ $250S/H 

ComputerLaw, tne 

1087 Taft Street 

Rockville, Md 20850 

(301) 949-6143 


BUSINESS 
PROJECT 
MANAGEMENT 


EVERYBOOY'S PLANNER 

Powerful lool includes project management and 
flowcharts with critical path, early & late start & 
finish dates, B reports Pulldown menus $99.95, 
128K min Also, Electronic Drawing $49 95, De- 
sign Your Own Home-interior Landscape, Ar- 
chiteclure $99 95, Welcome'—texl + graphic 
data-your electroruc handbook $79 95 
ABRACADATA, LTD 

PO Box 2352P 

Eugene, OR 97402 

(503) 342-3030 


BEFORE YOU LEAP™ 

Making use of luzzy togic, a branch of artificial 
intelligence, Before you Leap is able to predict 
the cos! and schedule of a software project con- 
sistentty wilhin 20% BYL provides a schedule 
lor tasks and manpower loading BYL is a must 
lor DP and MIS protessionals Price $495 pius 
$6 S&H. VISA and MASTERCARD 

GORDON GROUP 

635 North 19th Street 

San Jose, CA 95112 

(408) 280-0743 


BUSINESS TIME 
MANAGEMENT 


CALENDAR PLUS 2 (VERSION 1) 
Alime management system that displays actry- 
ihes in block calendar, prints calendar for selec- 
tive tange ol activities, limes, personnel or 
locations Prinf calendar extracts m tabular lists, 
merges separately maintained calendars Much 
more PC-00S/MS-DOS VERSION 126K. any 
printer $249 00 

TIME PLANNERS INC. 

PO Box 400 

Tyrone, Georgia 30290 

404-487-8333 


PC MAGAZINE # OCTOBER 14. 


356 


DATABASE 


ATTENTION SPORTS FANS 

Computer Sports World, the nation's leading 
onhne database devoted totally to sports, can be 
yours for as irttle as 43¢ a minute. All sports plus 
thoroughbred racing Scores and resutts as Ihey 
happen Wire service slories Standings, stalis- 
ics, analysis, histoncal data and more Calt lor 
a free demo account 

800-321-5562 or 702-294-0191 
Computer Sports World, Inc A subsidiary of The 
Chronicle Pubhshing Co. 


DATA BASE 
MANAGEMENT 


DATA BASE MOOULE 

A data base management program (hal's 

@ Easy To Use © Dnty 12 Commands 

© For Begunners as well as sophisticaled users 

© Full Color Display © Pop up calendar 

© Pop Up Manual ¢ Powerful search command 

© Ultra Fast Sort Command 

© Macro Report Generator 

© Compatible With Our Accounting Modules 
Dealer inquiries Welcomed. 

NATIONWIDE SOFTWARE PC or PC 

7677 Cessna Avenue compalible, 256K 

Gaithersburg. MO 20879 Only $49 95+$5 S/H 

(301) 963-5802 MC/VISA 


FREE dBASE COMPILER 

Evaluation kt includes demo disk with 15 PRG. 
1OFMT. 6 FRM, & [he results of comping [hem 
with WordTech & Clipper Also, complete re- 
prints of 5 magazine reviews of both compilers 
including 22 benchmark tests Also detatled 
Brochures with all features and limitations of 
both FREE No obligation Call 24 hrs 


dBase III® 
Compilers 


dataBase Specialties 
PO Box 2975 
Oakland, CA 94609 
(415) 652-2790 
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DATA 
ENTRY 


VERIDAT Feeds Your OBMS 

@bl/sngl entry, trmts for any DBMS SQL, DTR. 
name=value, valueonly, namegrp/valuegrp, hds 
Gn hespeed, dynamic hdrs/ftrs, data dict, cstm 
edits, ping sublorms, modil chkdgt, sndx, ext 
prec real/int,cndtnl inp. REO Turbo Pascal 30+ 
w/BCD, IBM PC/XT/AT 256k/hrdsk. $130 (Demo 
$30. ents twrd lee }Check lo 

VERIDAT Information Systems 

PO Box 1932 

Decatur, Georgia 30031-1932 

(404) 438-4641 (info only) 


DATA ENTRY EMULATOR 

Full speed heads-down data entry with two-pass 
venfication lor the PC/XT/AT & compatibles Easy 
screen lormalting by your data entry operators 
inmmules Loaded with leatures like Auto dup 
& skip, verity bypass, constant felds, range 
checks, table lookups. full screen paging, & field 
lotats Fulty menu driven only $395 Call for free 
30 day tna! penod 

COMPUTER KEYES 

21929 Makah Rd 

Woodway, WA 98020 

(206) 776-6443 


ROOE/PC OATA ENTRY SYSTEM 
Top-rated PC data entry software Fastest and 
easiest to use Extensive leatures to meet every 
data entry requirement Stand alone and LAN 
versions High-speed data entry keyboard avail- 
able Demo version includes all programs and 
documentation $40 ($5 shipping, CA add tax) 
creditable to full version for 30 days 

OPX. INC 

20823 Stevens Creek Bivd., C1-C 

Cupertino, CA 95014 

(408) 973-9292 TELEX 701111 


ENTRYPOINT 

Most widely installed data entry system for PC/ 
XT/AT Heads-down speed, sophisticated matt- 
screen appiicalions Fealures paint the screen 
lorm design. dala vahdation, table & Sle look- 
ups Help keys, logic processing, reformatting, 
batch totals, verification 129 KB remapping & 
more $545 Calllor trial system. 

DATALEX 

650 5th Street 

San Francisco, CA 94107 

(415) §41-0780, (800) 962-8888 


ARKETPLACE ~~ 
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DATA 
| MANAGEMENT 


keke = PC-FILEIN™ = tke 
kkx THEONEANOONLY x&x 
Don't settle for any stow imitations or outdated, 
limited databases PC-File i's reputation is based 


on mare than 500,000 users. because lis loaded 


with power and 1s so easy touse Includes many 
Standard teatures, ptus speed searches (on 
muthple fields, too), user macros, calculated 
fields, password protection, extensive report 
formatting; and works with subdirectones Ex- 
change data with 1-2-3, WORD, Wordstar and 
others The CURRENT VERSION 4D 1s $59 95 
plus $$s/h-check, M/C or VISA. Calf our toll ree 
order line 

, 1-{800)-JBUTTON 

_ ButtonWare, Inc 

_ PD. Box 5786-8 

| Bellevue, WA 98006 

(206) 454-0479 


DECISION 
SUPPORT 


HYPOTHESES™ Ver. 1.0 

Accniicat path method approach to artvficial 
Intelligence and decision-making Easy to 
use Useful as a research study-aid to usher 
in technology of the 21st century and beyond 
Available on 8° CP/M-86 or 5° PC-DOS disk 
formats Needs 256K RAM and a 25x80 
character display Price $495 (Cdn) plus $3 
S&H B.C residents please add 7% sales tax. 
Banausic Research Lid 

#106-1809 Frances St. 
Vancouver, 8C , Canada V5t 128 

(604) 253-1374 


DEVELOPMENT 
TOOLS 


TURBO FORMS 

Bullet-Proot user data entry Unlinuted charac- 
ter & field level data verification Create & edit 
forms for data entry & display without recom- 
piling source code Flexible tormatting with 
graphics, windows, colors & display attributes 
(BM PC & compatibles One of PC Magazines 
“14 HOT TURBO UTILITIES” $39 95 inctuding 
S&H MC/VISAor CD D 

GREAT LAKES SOFTWARE SYSTEMS, INC. 
2510 Capital Ave SW Suite 203 

Battle Creek, Ml 49015. 

(616) 962-2017 
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CUT OEBUGGING FRUSTRATION 
T-DebugPLUS, a new run time symbolic debug- 
ger for Turbo Pascal. allows programmers to, 
examine and change variables, 

& trace and set breakpoints, 

te wew source code while debugging 

It cuts debugging trustration and enables pro- 
grammers to find and fix bugs faster and easier 
than ever before 


T-DebugPLUS ts complete with source code, 


| reference card, and an 80 page printed manual 


Itrequires Turbo Pascal 3D and 256K memory 
(BM compatible Charge card orders toll-free at 
800-538-6157 x830, 800-672-3470 ext 830 in 
CA See ads in Byte or PCTech or call 408-378- 


3672 for more into 


Me 


Tusbo Power Sottware 
478 W Hamilton Ave Suite 196 





, Campbell, CA 95008 


METRICS FOR MANAGEMENT 
ANALYZE reads your code and produces met- 
NCS on volume, complexity, productivity & more! | 
Management, DA/QC + Engineers gain valu- 
able insight to scheduling, problem areas, test- | 
ing maintenance + compkance to standards For | 
1BM PC Process FORTRAN and °C” $495 00+S/ | 
H Add Ada tor only $200.00 more! MC/VISA 
AUTOMETRIC INCORPORATED | 
891 Elkndge Landing Rd, Ste, 350 
Linthicum, MO 21090 | 
(301) 859-4111 | 
| 


eeooee JCODER Illeeeece 
Acomplete dBASE Ill appbcabons generator tn- 
cludes database creator, quick applications 
generator, screen form generator, menu gener- 
ator. complete procedural library, code debug- 
ging, ublites & much more No need to upgrade 
to OBASE III plus with dCODER Il! 

$79 + $5s/h (604) 594-5422 ext 72 
@ ¢ © STRIDER COMPUTER CENTER © © © 
eeecoses 7321 120thSt eee 
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SALES MANAGEMENT 

follow up your sates teads with 
FOLLOW-UP. Track prospects by 
area, dollars. products, or any of 22 
other fields. Sales forecasts and call 
reports. Labels & malt-merge in Zip 
Code order. Mas built-in calendar, 
do lisl, and calculator. Data 1s pass- 
word protected. PC & APCCII Visa/MC 
$89.95 


POLY 


XYCAD GROUP 
1577 Si. Clair Ave. 
Cleveland, On 44114 
800-428-8457 
In Ohio (216) 589-5788 
CIRCLE 874 ON READER SERVICE CARD 


PC+ MIDI 


ta.a simple equation To plug your PC or PC-compatibie into the 
modern world of music-making, use the complete line of MIDI soft 
ware and hardware from VOYETRA TECHNOLOGIES. 

OC SEQUENCER PLUS: 65-track total MIDI recorder/editor 

0 CONVERSION PLUS: file converter for muaic notation programs 
Cl PATCH MASTER: network organizer and sound librarian 

0 OP-4001: PC/MIO! intertace card 


“T've never seen a more powerful, easy-to-uee music and recording 
system — bug-free.” (PC COMPANION) 


=MUSIC @ 


For more information of your neares! dealer, contact VOVETRA TECHNOLOGIES, 
Dept C, 426 Mt Pleasant Avenue, Mamaroneck NY 10543, of call (914) 698-3377. 
CIRCLE $74. 0N READER SERVICE CARD 


Discover the full potential 
with KeyEntry Il, the world's 
leading general-purpose data 
entry system for PCs. 


~ ~ 
SCS 
Southern Computer Systems, 
2732 Seventh Avenue South 
Gimingham AL 35233 


CIRCLE $75. ON READIR SERVE E CARD 


ADVANCED 
COPY PROTECTION 


we Demo Dakett= 





The world’s leading software 
manufacturers depend on 
Softguard copy protection 
systems. 

Now Softguard introduces the 
SUPERLoK KIT’°-a2 complete 
software duplication and copy 
protection system for your 
IBM-PC. And it's invisible to 
your end-users! 


REPRINTS 


proce 
AVAILABLE | -xospcctt'media required. 
Quan resins of ariciet appearing | |» Toe tt copybustere 


be prepared to meet ony special 
requirements inquiries should be | 
directed to Jennifer Locke, Reprints 
Dept. Ziff Davis Publishing Co. 1 Park 
Ave. New York. New York 10016. 
Phone 212-503-5447 af 


Macintosh Copy Protection also available | 


SFTGUARD 


Systems Incorporated 
2840 San Tomas Expy., Suite 201 
Santa Clara,CA 95051 


Calt 408/970-9240 


CIRCLE 577 ON READER SERVICE CARD 





14, 








| 
/ DEVELOPMENT 
TOOLS 
WINDOW.LIB 
An easy to use complete windowing system for 
programmers and writing i 
BASIC (BM. M-S, CBR6 
“Cc LATTICE. M-S 
COBOL M-S, RMF 
@ PASCAL M-S, TURBO 
@ FORTRAN M-S, RMF 


Window editor inctuded Create callable pop-up 
menus, help screens The line selector teatures 
auto reverse hightighting and cursor control 
$99.00 No royalties Ask about our BIOS/DOS 
LIB VISA/MC. 

) GLENCOENGINEERING 
3920 Ridge Ave 
Arlington Hts , (L 60004 
(312) 392;2492 


| MACH 2 TURBOCHARGES BASIC 
New from publisher of The Inside Track & PEEKS 

| N POKES Ultra fast library of special purpose 

| assembler routines for interpreted / complied 
BASIC. Many funchons faster than Turbo Pascal 
&C Supports Quick BASIC 1 & 2/BASCOM 1& 
2 Compile interpreted programs with no changes 

| to program code Assembler routines are stored 

outside BASIC Demo disk available Only $75+ 

S/H(S3US .$5 Canada, $1Bothers) VISA/MC 

| welcomed Add $3tor COD 

Requires DOS 2+ 

MicroHelp Inc. 

2220 Carlyle Onive 

Manelia Ga 30062 

(800) 922-3383 In GA (404) 973-9272 


The SCREEN GENERATOR 

SAVE TIME! Powertul Screen Designer and 
Memory Resident Screen Manager eliminates 
tedious screen management tasks from your 
program Handles all screen display & data en- 
try Easy access to Screen Manager from your 
program Not a Code Generator! NO Royalties 
| Not Copy Protected Easy conversion from olher 
systems Use with BASIC, TURBO ($59), FOR- 
TRAN, C, Reata COBOL. BetterBASIC, PL/M-86, 
of Assembler Call f not listed Price $125 

THE WEST CHESTER GROUP 

PO Box 1304 

West Chester PA 19380 

(215) 644-4206 








dbPOWER MAP FINO/REPL 
Map dBase3+, 3.2 applications Auto maps all 
prg fles & procedures used (& lists prg, proc, 
dbf, ndx, trm. mem, Ibl files used) to desk/print. 
Wud card Search on Multiple patlerns with 
all finds included in appt map! Find/Repl w 
confirm over appl! or file list! Power Speed. 
Save hrs Pays lor itself im 1 use Onty $54 
NuSYSTEMS 

19 Claremont ia 

Sufern, NY 10901 

(914) 357-7744 
















TURBO PASCAL GENERATOR 

GTP APPLICATION OEVELOPMENT SYSTEM. 
ver 2 Burlds complete, working apphcations. You 
give it spec's. it writes error-lree code 

© indexed Data Bases © Mutliple Screens 

© Conlext Sensitive © Memory-mapped 
Help Video 

© Global Search © Full Keyboard Supt 
EasytoUse Pnce$15000 Visa/MC, Cx, MO 
AEF, INC 

PO Box 928 

Katy, TX 77492-0928 

713 391-8570 





FASTSCREEN FOR TURBO PASCAL 
FASTSCREEN™ adds fast screen output capa- 
bility to your Turbo Pascal programs Orsplay a 
full screen or window almost instantly Read a 
full screen of window containing multiple input 
fields with a single procedure call FAST- 
SCREEN makes it easy to give your programs 
impressive speed & a clean, professional look 
Incline assembter & Pascal routines, ail source 
incl 1BM PC/XT/AT & OOS Cotor & mono- 
chrome $29 95 trom Technisott 

TECHNISOFT 

1710 Alhed Street, Suite 37 

Charlottesville, VA 22901 

(804)}979-6464 





EDIT 





EOT editing on your PC 

it you have used EOT on a VAX or PDP-11 you 
know how Io wse PC/EQT on your PC _PC/EOT 
performs just like DIGITAL's EOT with added 
features that make it easier to use on a PC 
Avatiable lor MS-DOS, OS-9, and some UNIX 
operating systems Site licenses available $250 
+ $10S/H MC/VISA/AE/COO/Company PO. 
Boston Business Computing, Ltd 

360 Merrimack Street 

Lawrence, Ma 01843 

(617) 683-7920 
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ENTERTAINMENT 





GRAOE WEEK VACATION! 
Average and print cut your grades with the fast, 
easy-to-use AEIUS GRADEBOOK program New 
version this year Contains many advanced tea- 
tures Not copy protected In use by teachers 
coast to coast Onty $49 ppd Distnct or school 
fates as low as $1 per teacher Send for tree 
fiterature 

AEIUS CORP, Dept GB 

PO Box 700457 

San Jose, CA 95170 

(408) 257-0658 


ENGINEERING 


ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNIPLOT 
(P} {plotter driver) provide integrated engineer- 
ing /screnttfic 2-0 & 3-D graphics with NO PRO- 
GRAMMING REQUIRE O! Menu-drven, fiexbie, 
prolessional Choice of lormats tabutar/line, 
contour, bar, p1@, 3-O wwe frame & much more! 
OMNIPLOT(S) $195. OMNIPLOT(P), both $295, 
MICROCOMPATIBLES 

301 Prelude Orive 

Silver Spring, MO 20901 

(301) 593-0683 


STRUCTURAL DESIGN 

Fasl, highly interactrve, integrated programs for 
structural analysts and design of BEAMS, COL- 
UMNS, TRUSSES and FRAMES of any malenal 
Easily mastered programs result in dramatic time 
savings while producing efficient, accurate de- 
signs Spectty PC, XT of AT and send $25 lor 
Gemonstralion diskette to 

C-Squared B-Squared Software Design. tne. 
Dept A-2 

763 27th Avenue 

San Francisco, Ca 94121 

800/621-0851, Ex! 330 

495/751-1337 


SIMULATION 

GPSS/PC 1s a tull-power version of GPSS, the 
Most popular maintrame simulation language 
Specifically designed lor interactive use on to- 
day s high-speed microprocessors, it 1s loaded 
with teatures such as mteractve graphics and 
anwmation Using GPSS/PC. you can predict the 
behavior of compiicaled real world systems 
MINUTEMAN SOFTWARE 

PO Box 171/B, Stow, MA 01775 

1-(800) 223-1430 

1-{617) 897 -5662 (MA) 


POP-OOWN DATA—2.54™ 
Attn Sidekock owners See data when you need 
tt Conversion factors, steam thi & penodic chart 
data, pipe & tubing dim’! data, area codes by 
states or num order Rars Sidekick. Also steam 
data in DIF formal & simplified formulae for use 
in TK'Solver, spreadsheets, or your prog IBM PC/ 
XT/AT/{r, 1 disk $20+$3 s&h 
MAJORMICRO 

PO Box 972 

Orland Park, li, 60462 
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| program It's all on one disk for $49 95, Master- 


___Pylon 
— RR 










Baseball! Fanatic 
Stralegy game with Full Graphics and sound Just 
like bemng at the Ball Park, except you're mn on 
every pitch Play another person or computer. 30 
teams provided + program to create more of your 
own + set up standings + Scoreboard Watcher 












card/Visa accepted 
Performing Arts Sattware, Inc 
320N Baal 

inchanapolis, IN 46219 
1-800-228-9709 












SHUTTLE-BLASTER!! 

The space action game for onty $12 Written in 
well documented Basic, ideal for tinkering and 
customizing No copy protection. Submit a bet- 
ter version and you Could get 10% of the profit 
from future sales An exciting working game as. 
1s, but you can make tt better & eam money! IBM 
color graphics required 

KLUDGEWARE 

3145 Geary Boulevard, Suite 610 

San Francisco, CA 94118 

































GOLF ON MARK’S COURSE 

Mark's Course ts a challenging 1B holes of reg- 
ulation golt for two players Features 16 color 
graphics, music, animation tor PCyr & Tandy 
1000 Pick club, and stroke past water hazards 
and sand traps on a new course every game. 4 
color version for PC/XT/AT Send $30 00 + $3.00 
S/H in Check or MO- 

FOSTWARE 

908 Panna Lane 

Cieveland. Ohio 44109 

216-398-0498 


ALL NEW FLIGHT SIMULATOR 
Discover the chatlenge of racing awplanes with 
an opponent on your screen! Race course & 
ground scenery in color, sound Race yourself or 
thend useng fight data saved on disk. Optional, 
face friend in seal time with 1200 baud modems! 
Race or dogfight opponent! $44 95 + $2.00 s/ 
h VISA/MC 


cer 


Mind Systems Corp 

PO Box 506 
Northampton, MA 01061 
(413) 586-6463 


TRAIN DISPATCHER 

TRAIN DISPATCHER ts a realtstic simulaton of 
a ratiroad traffic control center it was created by 
designers of CTC systems for operating rail- 
toads and is used by some railroads in their dis- 
patcher training programs Available for BM, PC, 
XT.AT and Jr for $35 00 + $2 50 s/h. Graphics 
care required MC/Visa Accepled 

SIGNAL COMPUTER CONSULTANTS, LTD. 

PO Box 18222, Dept 33 

Pittsburgh, PA 15236 

(412) 655-7727 













FINANCIAL 


RESIDENT CALCULATOR 

FinCale ts a financial & scientific caiculator with 
all the tunclions ot a HP 10C & 12C for IBM 
PC.XTAT It resides in memory as Sudekick does 
tt also has a clock running at background (As 
an insta! offer, you also get a $30 value free sott- 
ware—disk cache) US $3495 + $5 s&h AM/ 
MC/VISA accepled 

IDEAL COMPUTER SOFTWARE INC 

203 Edetwerss Drive N W 

Calgary, Alberta T3A 3P1 

Canada 


GAMES 


PC/VEGAS II 

Poker, Blackjack, Roulelle, Keno, Slots—$26 
Above plus Baccarat and Craps—$39 Exacl 
Vegas simulabon, mcludes Help, best bet/odds 
windows Cross-game scoring Graphics nol 
mandatory Color or Mono MS/PC DOS, 128K 
C Source available, ask Add $2 lor shypping/CA 
fes add 6%2% tax 

D & HBEAR SOFTWARE 

PQ Box 10793 

Manna Del Rey, CA 90295 

(213) 374-0358 


CASINO ROULETTE ANALYSER 
Analyse any roulette wheel to determine wheel 
patterns, favorable segments of the wheel and 
croupters throwing patterns Evaluates 8 well 
known betting systems for profitability Test your 
own devised sysiem to break Ihe bank before 
nsking 1 cent at the tables Produces 19 analyt- 
tcal reports includ. WHEEL FORECAST D0S 2.0 
Disc & Manual for IBM PC - US $99 Shipping 
add $3 n US,, $4 Cand /Mex. $8 0/S Indicate 
Qor double 0 version when ordering 
RAYCLARK INVESTMENTS 

PO Box 221 

Palmyra, N.J 08065 


USE YOUR COMPUTER TO PLAY 
LOTTO! 

Increase your chances al winning big! LOTTO- 
LUCK is 4 computer program, designed by a 
computer scientist using the latest techniques 
of Geometrical, Kabalism and Random Rela- 
bonships of numbers to give you an opportunity 
to predict possible winnung PICK/6 lotto num- 
bers, LOTTO-LUCK will work on any lottery, in 
any state or country No need tor expensive up- 
dates. LOTTO-LUCK will work thes year, next year 
and virtually forever Need IBM compatible PC 
w/360k floppy disk dive Send $29 95 plus $2 
S/H to 

WINSWARE SYSTEMS 

P.O Box 8130, 2710 X St. Suite 1 

Sacramento, CA 9581B 

(916) 648-1055 


GENERAL 


GREAT SOFTWARE, CHEAP 

Only $595 per disk for absolutely smashing 
Freeware and Public Oomain programs PC- 
Outtine, PC-Wrile, File Express, PC-Desk, 
TurboSpell, Poster/Banner, Utuities Galore plus 
Databases, Educational programs, Arcade and 
Adventure Games, and lots more! 

IBM PC, PCy, or compatibles send for FREE 
CATALOG 

PLUS 

33495 Del Obispo, Surte 160W 

Dana Pomt, CA 92629 


Software Starter Kit 

Software for Ine new IBM PC user Word pro- 
cessing + spell check, database (up to 2 billion 
tecords), and spreadsheet (250 by 50 cells) + 
audit Designed for first time user All menu driven 
tor ease of use, many help screens Data can be 
translerred lo other programs Printed manual 
+ tutonals $65 

Stiwell Sottware Products 

16403 Norlh 43rd Drive 

Glendale, AZ 85306 

(602) 978-4678 


0DS-HELPI WINDOWS™ 

“Burn your OOS Manual! Fast & Easy DOS- 
HELP! pops a window for all DOS Commands 
HELP MODE pops a window to explain MODE 
parameters—with examples HELP DOS pops a 
is! of all commands, KEYWORD a menu of more 
windows ANSI, ASCII, BASIC, CONFIG, KEYS, 
PIPE, KEYCODE & much more Floppy Hard or 
AAMdisk Only $37 + $3.s/h 

Silcon Vatley PC Leaming Center 

5339 Prospect Ad , Suite 120 

San Jose, CA 95129-5020 


GEOGRAPHICAL 


US-ATLAS 

Locales 29,000 cities, with graptuc disptay of 
stales Computes Greal-Cucte distances Finds 
all states with cities of the same name Locates 
all lowns within a grven radius Shows towns 5 
mu either side of a line 40 mi long Color graph- 
1CS OF Monochrome. IBM-PC/XT/AT 192K DOS 
2.0 Send $49 95 money order or check 


ILLSTON PC-PROGRAMS 
1932 Hayselton Dr 
Jeflerson City, MO 65101 
(314) 635-3417 
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GRAPHICS 


35mm SLIDE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC ito bnikant 35mm 
color sides wilh color resolution 400% better 
than your monitor Leave your printouts behind 
Use high resolution color sides up to 4000 ime 
COMPUTER SLIDE EXPRESS $9/shde 

VISUAL HORIZONS 

180 Metro Park 

Rochester, NY 14623 

(746) 424-5300 


YOU DON’T NEEO A PLOTTER 

To get beautiful charts trom MAGNA CHARTER. 
View the finished product on screen, shoot your 
own color slides Pie, Area, Line, vert & honz 
Bar, Stacked Bar, Multibar 92pp User Manual in 
4-nng binder Requires 128K, color graphics 
adaptor, RGB or graphics monitor introductory 
price $99+-$4 S&H Brochure Avail 

Macomb Computer Systems, Ine 

30612 Jefferson Avenue 

St Clair Shores, Ml 48062 

(313) 445-6982 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen graptics): 75 Microsoft 
FORTRAN/PASCAL, RM Professional, Lahey 20 
FORTRAN callable subroulines Prot graphics 
power backed up by a 100 pg user manual 5 
packs none gen utility, 2-D interactive, total 2- 
O plot support, 3-0 plots, 3-0 solid models 
(Hidden ine removal) $135. H-P.H-1 platter? Try 
PLOTMATIC for complele plotter graphics ca- 
pabulilies interface w/GRAFMATIC $135 Both 
$240 


MICROCOMPATIBLES, INC. 
301 Prelude Drive 

Silver Springs, MO 20901 
(301) 593-0683 


PC-KEY-ORAW TRY IT $15 
Comprehensive, high-power graphics editor, 
CAD, paint, shde show program Over 150 stan- 
dard functions plus macros, 64 pages/layers, 
200m pnnier, 64 patterns, novice /expert mades 
$15 includes manual, software, quick, ret card 
Register $100 tor support, updates complete 
printed manual Shareware Version 3.1, 
OEQWARE 

PO Box 595 

Columbya, Md 21045-0595 

901-997-9333 


GRAPHIC PRINTER SUPPORT 

At last (BM-PC graphics support for your dot 
malrix printer Use the PrtSc key to produce 
quality B&W or color scaled dot matrix repro- 
ductions of your display on your Epson, IBM, 
Okidata, 10S, Centronics, DEC, Anadex, Data- 
south, Gemini, TI B50, Arleman, Toshiba, NEC 
8023, or C. Itoh priniers ff your prinler is not 
listed, tel us know and we will support it 
GRAFPLUS is now available tor all versions of 
PC or MS-DOS and will operale wilh IBM, Tech- 
mar, and Hercules graphics boards $4995 
JEWELL ENERGY TECHNOLOGIES, INC 

4302 Southwest Alaska St. Suite 207 

Seattie, Wastungton 98116 

(206) 937-1081, 1-600-628-2828 ext 527 
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THE DGI SIGNMAKER 

creates presentalon quality text signs and over- 
heads using your IBM PC and most plotters tt 
provides automatic or manual selection of char- 
acter size, pens, starting location and Normal or 
ttahcs lettering Text can be saved, retneved, ed- 
Hed and plotted in a matter of minutes $75 
OECISION GRAPHICS, INC 

PO Box 2776-PC 

Littleton, CO 80161 

303-796-0341 


1-2-3 SLIDES BY MODEM 

The PC GRAPHICS SERVICE BUREAU converts 
charts created by LOTUS 1-2-3 and other pop- 
ular business graphic packages into 4000 line 
Fesoluton 35mm color slides. The SERVICE BU- 
REAU ts on-line 24 hours a day to accept char 
files via modem directly trom your PC. Sides 
Gelvered to your door within 72 hours $10/side 
0 miner 


PC Graphics 
Service Bureau 
GRAPHIC ELEMENTS, INC. 
5524 Green Dak Drive 
Los Angeles, CA 90068-2502 
(213) 465-8867 —Voice Lines 
(213) 465-8869—Modem Lines 


HEALTH 


COMPUMEDIC™ 

PROVEN Practice Management System—in use 
4yts Patient data management, A/R, state- 
ments, insurance forms, practice analysis, word 
Processing, recall, delinquent tracking, histon- 
cat data FLEXIBLE User designed forms 
{reporis $3600 Training XT/AT Oental 
(DentaWare™) eyecare/optometry (EYEMate™) 
and veterinary (VetLogic/tm) also available 
Dealer inquines invited 

DATA STRATEGIES, INC 

5332S Juniper St, Suite 210 

Escondido, CA 92025 

(619) 489-9218 


HOBBIES 


ROOTS Il FOR GENEALOGY 

‘Organize your family tree and prnt camera-teady 
tamily books conlaining charts, text and in- 
dexes Store, retneve and desplay 1,000's of farmity 
facts wilh biographical sketches and source 
documentalion Lightning-fas! searches and 
sorts 250 page manual. Satistaction guaran- 
teed Write for free brochure $195 (+ CA tax) 
COMMSOFT 

2257 Old Middlefield Way, Ste A 

Mountain View, CA 94043 

415-967-1900 
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INVENTORY 


INVENTORY MANAGEMENT 
Stock-Master 40 inventory system provides 
160+ programs for Stock Status, Trend Anayl- 
sis, Purchase Order Tracking, Quality Control 
Reporting, Detatt Anaytsis, Bill of Matenals and 
more Modular system configured & “micro” 
priced to your needs Cobol Source available 
APPLIED MICRO BUSINESS SYSTEMS 

177-F Riverside Ave 

Newport Beach, CA 92663 

(714} 759-0582 


(THE CLERK)—POINT OF SALE 

New software gives your smail/medium busi- 
Ness the same advantages the “big guys” have 
Automatic Saies Shp, Invoices, Inventory Con- 
trol, Discounts, Taxes, Reports & Much more! An 
indispensable management tool! Demo disk 
$4.95 (refundable) Regular $179 95/$99 95 with 
this ad! Dealers Welcome 

WOR SALES COMPANY 

9604 Belmont 

Kansas City, MO 

1-800-346-3026 x958 in MO 816-763-2029 


INVESTMENT 


PORTFOLIO MANAGEMENT 

5 quantitatrve valuation models, cash flow anal- 
ysis, diversification index, what-if testing, se- 
curity Search, tax planning and total porttotio 
accounting 9 chent presentable reports Single 
of multiple portfolio management IBM/PC, AT, 
XT, and compatibies $295 00 Master card/Visa 
Eligible for rebate of 100% of purchase price 
through SPEAR SECURITIES. 

QUANT IX SOFTWARE 

5900 .N. Port RD, 146-A, PC 

Milw, WI 53217 

(414) 961-1991 


LANGUAGES 


FINALLY! 

A Subroutine Library for Compiled BASIC Load 
directones into arrays, WINDOWING, Graphics 
pie and bar charts, special string tuncbons, 130 
more routines to add power to Microsolt 
QuickBASIC or IBM BASIC Compiler 2.0 30 Day 
Money-Back Guarantee VISA/MC/CHECK/M0- 
FINALLY! 1s only $99 00+$4 00 S&H 
KOMPUTERWERKS, INC , Dept PCM 

851 Parkview Blvd 

Pittsburgh, PA 15215 

(412) 782-0384 





MAILING 
PROGRAMS 


POWERFUL CUSTOM MAILBASE 
Ehminate techous typing of labels, rolodex cards, 
envelopes and even personnel directories In- 
stantaneous storage and retneval of more than 
32,000 addresses User-defined sort key or zip. 
Easy to use 20+ page manual with {ull exam- 
ples (Tech file format given + mailmerge files 
built) Unpro “$37° + CA tax 

ACME Software 

Box 1446 

Aptos, CA 95001-1446 

Call Beverley (408) 336-3392 


POSTAGE SAVING SOFTWARE 
PosiWare sorts your 1st, 2nd & 3rd class mail 
according to U.S Postage regulation You qual- 
ity for the lowest postage rates 

* First Class - 17¢ 

* Second Class - 3.1¢ 

* Third Class - 8 3¢, nonpit - 5 5¢ 

Postware automatically adds camer route num- 
bers, sorts and prints addresses in package & 
sack/tray mailing ordes, prints bag tags, tray la- 
bels & calculates postage Works w/ASCI files 
& mary popular data bases IBM PC/equiv 
PestalSoft, Inc 515 Division St 

La Crosse, Wi 54601-4544 

1-800-831-MAIL (6245) 

(608) 784-3500 in Wt 


THE OFFICE ASSISTANT—$49 

Manage pertinent data regarding customers, 
Chents, vendors, associates, and frends Store 
and classify this mformation in 20 different ways 
Access real-time information in a meumum of 
keystrokes Print reports, phone directones, ro- 
lodex and index cards, labets arid envelopes. Dial 
individuals, utilize long-distance service and 
execute automatic dialing from the screen Cre- 
ate name and address files to be merged with 
word-processing programs to. create personal- 
zed form letters. 





== — 
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CENTURY SOFTWARE SYSTEMS 
2601 Ocean Park Blvd. Suite 204 
Santa Monica, CA 90405 

(213) 452-7677 
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POCKET SIZE PHONE BOOK 

NamePro prints a little black book of phona 
numbers with optional address and-comments 
(includes book) Also prints mailing labels (4 
sizes, 1.2, across), Rolodex cards, and full page 
lists. Easy to use, menu driven, on line help, tu- 
tonal, sort, categories. 1,000 names max Money 
back guar $29.95 

Computer Management Corporation 

PO Box 4819 

Walnut Creek, CA 94596 

(415) 930-8075 1-800-443-0100 ext. 158 


SUPERMAIL™ ONLY $25 

This easy to use, powertul menu driven program 
ts used by thousands of happy customers Find 
namesin 1-2 sec —No sorting Features untim- 
ited records & labels per name AND full screen 
edit'ng Select labets by zip orname Password 
protection is available. Take memos recall them 
later + moret VISA/MC. 

PLACE MANAGEMENT CORP 

100 East 2nd Street 

Mineola, NY 11501 

800-DIAL-PMC in N Y. 516-294-1400 


FLOWMAIL—$100 

Create/Name separate files Merge files. Elim+- 
nate Dups Sort by company name, zp, stata, or 
data line Select records by zip, data line, or user 
Gefined codes. Print labels 1,3,4 across Report 
format listings, very easy 1o use Free demo disk. 
Carrier toute system available tor bulk mailers 
w/HD Call TOLL FREE TODAY! 


FLOWSOFT 


Custom Programming 


FLOWSOFT CUSTOM PROGRAMMING 
875 Frankhn Road # 1635 

Manetta, GA 30067 
1-800-628-2828 Ext 886 


MANUFACTURING 


THE FOREMAN 

Inventory/8 of M/Purchasing 
Invorcng/Production/Job Cost 
Intertace to Solomon 

One time machine builds/Production 
Extensive cost control Standard vs Actual 
Release type orders + PO's accepted 
Requires IBM-PC, 10 MB, 256 KB 
DCM COMPUTER PRODUCTS, INC. 
29226 Orchard Lake Rd , Surte 290 
Farmington Hills, Ml 48018 
313-737-0808 
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MEDICAL 


UNIVAR MEOICAL SYSTEMS & 
ELECTRONIC CLAIMS 

* Medical Management Systam—$995 com- 
plete patient & case mgmt system, notes, ap- 
pomntments, office & patent reports, super bills, 
stmts, tabels, and Insurance forms. 

* Medical Pro-Pac—$2195 ail of above plus 
custom forms generator, data file sorter, DBMS 
System, GL, AP, and Payroll 

* Uni-Ciaim Electronic Clams interface for either 
package shown above $249 (or $395 as a stand- 
alone package with office, patient, and service 
code files) Includes communications. 

* Buy from the leader in Health Care since 1977. 
Fully certrfied in all 50 states by 29 Carries + 
Medicare and BC/BS in many others. 

UNIVAIR INCORPORATED 

9024 St Charles Rock Road 

St Louis, MO 63114 

314-426-1099 


MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mission (ECS) to Medicare & commercial car- 
fers, paper claims too 

PC & CLAIM $89 95, claims only. 

© PC w CLAM w/ICD's, CPT's & HCPC codes 
$229.95 

@ PC % CLAIM PLUS claims only w/patient file 
Complete a claim in one minute $459 

© THRESHOLD & TM $1,995 00 claims, A/A 
patient biling 

© THRESHOLD $3,995 00 claims A/A patient 
billing, completa practice management, statis- 
tics, analysis 

© CLAIM & NET Nationwida claims clearing 
house Full 100% credit on product upgrade. 
PC ae CLAIM & PC CLAIM PLUS both house 
30 day money-back guarantees. IBM PC/XT/ 
AT /compatibles MS-DOS 256K. 

PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynhurst Suite 0 

Indianapolis, IN 46241 

(317) 248-0357 

In continental U.S. call (800) 428-3515 

Indiana residents call (800) 792-3525 


MEDICAL HEALTH 


DIETAN $20.00! 

Persona chet analysis for home use. Simple to 
use menu driven with on-tine help, Analyzes 23 
hutnents important to your heafth Grves diet re- 
ducbon recommendations. Produce detailed easy 
to read reports. Comes with a large Data Base 
of FOODS $20.00 Plus $2.50 Shipping & Han- 
dling charges 

CAMRASS CORPORATION 

200 14th STREET 2nd FL. 
HOBOKEN, NJ 07030 

(201) 798-0567 





MARKETPLACE 


YOUR AD CALL 212 503-S1I5... 


FOR MORE INFORMATION OR TO PLACE 


MULTI/USER 
SYSTEMS 


MULTILINK USERS!!! 

PASSKEY unlocks the REAL power at MuitiLink! 
Control up to 8 jobs from any background ter- 
Munal, true multi tasking from any background 
Partition Switch jobs with simple key strokes, 
aSsign private partittons, even make a job in- 
accesséie to the foreground console! Only $159 
{MultiLink is a registered trade mark of the Sott- 
ware Link) 

KEY RESEARCH & DEVELOPEMENT INC 

3475 Holeomb Bridge Road Suite 202 
Norcross, GA 30092 

(404) 242-0753 Technical Support 

(813) 754-4607 For Sales 


MUSIC 


SONGWRIGHT ffl 

MUSICPROCESSOR prints professional sheet 
music, with lyncs Full-screen graphics editor 
Transpeses to any key, plays tunes Features 
multiple staff & vores, harmony, counterpoint 
bass/treble all time signatures Requires IBM. 
EPSON or Gemini printer $49 95 ($39 95 with- 
out screen graphics) Send for free sample output 
SONGWAIGHT 

PD Box 61107 


Denver, CO 80206 
(303) 691-4573 
== SS eT 


ONE-OF-A-KIND 


BASIC PROGRAMMERS 

Thousands of programmers enhance thew pro- 
grams and save time with PEEKS 'N POKES 
Leam where to find system configuration & con- 
trot keyboard /monitors/printers /RS-232 NEW 
VERSION 31 supports AT's, Quick BASIC & 
BASCOM2 Not copy protected Manual & 60+. 
Source programs showing you how to 

© Recover IBM/GW-BASIC progs saved with ‘p 
© Disable Ctri-Break and Ctrl-C 

© DOS/BIOS calls from BASIC & MS PASCAL 
© Much, much more tor just $45 00 
MICROHELP INC. 

2220 Cariyle Drive 

Manetta, GA 30062 

(800) 922-3383 In GA 404-973-9272 


— _ ee 
OPERATION 
SYSTEMS 


“UN/EMULATOR” BY WAWA 

Run CP/M on your PC or clone at machine 
speed UN/EMULATOR runs native 8080 code 
and increases DOS pertormance by 10% We 
include disk conversion software, terminal em- 
ulators senai transfer utity Available in SMHz 
and 8MHz Starting at $99 95 + $5S+H Dealer 
inquiries welcome Write 

WEITZMAN AND WOOD ASSOCIATES 

580N W 99th Way 

Pembroke Pines, FL 33024 

Write to Nancy Weitzman 


OOSamatic 3.00 

PC (5/13/86) “My lavorite — DOSamatic de- 
serves careful attention” Super DOS shell plus 
Task-Switching Load 123, Word, etc & jump 
among them DK w/Sidekick, Superkey User 
Menu too Better than DOS or Windows IBM PC/ 
XT/AT 196k DOS 2x-3.x. To order send $39 
check (CA Res add 6% tax) to 

Mann Pacific Software 

1001 Bndgeway, Suite 514 

Sausalito, CA 94965 

(415} 332-0219 


PREVENTATIVE 
MAINTENANCE 


DISK DRIVE O1AGNOSTIC 

Memory Minder trom J & M Systems, is a disk 
diagnoste programtor the IBM PC, PCjr, & IBM 
compatibles it checks your drives for head 
ahgnment, spindle speed, hysterests, azimuth & 
More And you can use Memory Minder to ac- 
tually atgn your disk drives! $99 plus $4 shipping 


J & M SYSTEMS, LTD. 


J &MSYSTEMS, LTO 
15100-A Central SE 
Albuquerque, NM 87123 
(505) 292-4182 


O1SK SERVICE MANUAL - NEW! 

Disk drives must be regularly maintained, and 
tepared as needed Do-it-yoursetf-easy-fast-no 
Speciat or expensive equipment or sottware-in 
situ! Save $$$) IBM PC-XT-AT, compatibles, etc 
100+ labeled photos, figures, Clean, lube ad- 
qust, align, diagnose and repair (all kinds), + 
many tips Only $20 

CONSUMERTRONICS CO 

2011 Crescent Dr, PO Drawer 537 
Alamogordo. NM 88310 

(505) 434-0234 


MAINTENANCE & INSPECTION 

An easy-to-use computerized method to orga- 
fue, operate and control an effective preventive 
maintenance system Applicable to any type of 
business or industry Full screen input and dis- 
plays, plus function key help command Main- 
tains histoncal data, creates work orders, and 
provides numerous reports For info, wite to 
PENGUIN COMPUTER CONSULTANTS 

PO Box 20485 

San Jose, CA 95160 

(408) 997-7703 
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PUBLIC DOMAIN 


TURBO SOURCE SEARCH-TSS 

TSS 1s a TURBO Pascal RBBS by mail Just $2 
adisk Archived files - 700+ kb of code and proms 
per disk (more byte/bucks) We have 45+ disks 
Join TSS tor $25, Get catalog disks + 2 FREE 
OISKS with 1st order (catalog disks onty $5) 
VISA/MC/COD tt verified (s/h extra) (data) 
(617} 545-9131 or just order by mai 

TURBO SOURCE SEARCH 

PO Box 876 

Satuate, MA 02066 

(voice) (617) 545-6677 


$4.50 IBM PC SOFTWARE 

S63 disks $4 50ea Arcade games, 4 disks $18 
Utilites, 4 disks $18 1-2-3 WKS, 8 disks $36 
Directory, 2 disks $9 *C” routmes, 6 disks $27 
Turbo pascal routines, 8 disks $36 Unprotect 
software, 4 disks $18 Sample word proc, DBMS, 
Games & utilities, 5 disks $22 50 Catalog $1 Add 
S4s/h MC/Visa 

The Computer Room 

PO Box 1596 Dept 104 

Gordonsville, VA 22942 

703-832-3341 (M+ 10-5) 


THE BEST OF THE BEST! 

Public Domarn & User Supported Software for 
IBM-PC & Compatibles! Wordprocessing, Ac- 
counting, Spreadsheets, Database, Modem, 
Games, Languages, etc . etc 50 disks crammed 
full—$205 00! or rent for 2 wis $7500 Info and 
Super Sampter Disk $6 50 Deluxe Word Pro- 
cessor $650 Both $1200 MC/VISA 

BLUE CIRCLE GROUP INC 

PO Box 23502 

Minneapolis, MN 55423 


| (612)823-4111 


REAL ESTATE 


PROPERTY MANAGEMENT 
Comprehensive program for managing residen- 
hal and commercial properties Many manage- 
ment reports including operating statement, 
delinquent rent, lease expiration and transac- 
bon register report Provides check writing, check 
feconciliation. posting of late fees, recurring ex- 
penses—$395 Investment Anatysis—$245 
YARD! SYSTEMS 

3324 State St, Suite "0" 

Santa Barbara, CA 93105 

805-687-4245 


MANAGEMENT & ANALYSIS 

* “Real Property Management” $395/$595 for 
residental & commerciat properties and ofher 
bkkp'g. Flags deling’t tenants, prints budgets, 
checks, invoices & 1099S No retyping of recur- 
ting data * “Real Analyzer” $195, when decid- 
tng buy/sell, exchange, or re 30 DAY MONEY 
BACK 

REAL-COMP INC. 

PD Box 1263 

Cupertino, CA 95015 

(408) 996-1160 
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PROPERTY MGMT. SYSTEM II 
Comprehensive menu driven integrated man- 
agement and accounting program for residen- 
tral, commercial and HUD properties Reports 
include bal-sht, op-simt, transaction ledger, cash 
receipts & disbursements, tenant status, va- 
cancy, delinquency, revenue/saft, lease expira- 
ton, rent-roll, statements, & notices Provides 
check writing, late tees, & multi-property finan- 
cial reports $495 

MATRIX SYSTEMS Eval Sys.—$40 
916 Via Nogales send for tree 

Palos Verdes, CA90274 — brochure Dealer 
(213) 375-7784 Ext 72 © quires invited 


RELIGION 


POWERCHURCH PLUS!” 

Church office software—fast, friendly and rel- 
able, suits any denomination Membership, 
mailing, contributions, accounting, attendance 
plus 7 other modules integrated into one high 
perlormance system Interfaces to dBase lil, Lo- 
tus and word processors Unlimited capacity 
Just $495 Demo disk $10. Cali tor details 


CHURCH 
SOFTWARE 


F1 SOFTWARE 

PO Box 3096 

Beverly Hills, CA 90212 
(213) 464-0625 


HEAVEN CENT™ SOFTWARE 

All information in a single relational data base 
Handles membership, income, pledges, bud- 
gets. attendance, disbursements, labels, etc 
Supports church administrative and Gnancial 
needs For IBM PC & compatibles (512K + Hard 
Disk) Sale untit Oct 31 $395 Trial program 
available tor $25 

Stein Enterprises, Lid 

1606 Evers Drive 

Mc Lean, VA 22101 

(703) 556-0458 


PARISH OATA SYSTEM™ 
Comprehensive census/contnbution program 
Easy to operate, menu driven Family, member, 
financial into & reports fully integrated Selec- 
tive lists, labels, contributton/tuition state- 
ments, personalized letters User can create own 
reports, letters Other church programs avait- 
able Over 1600 users Free info 

Pansh Data Systems, Inc 

3140 North $ 1st Avenue 

Phoenix, Arizona 85031 

(602) 247-3341 
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SCIENTIFIC 


HP-PC HYPER-CALCULATOR 

A pop-up emulation ol the HP-11C program- 
mable scientific calculator integrales with every 
Program you use Features two-way data frans- 
Jer, program and data storage on disk, on-line 
HELP. hex/oct/bin anithmetc, 100 registers, 1000 
program step alpha numeric prompts. includes 
free 8087 version and utility programs $39 95 
plus $1 shipping 

SUNDERLANO SOFTWARE ASSOCIATES 

Post Ofhce Box 7000-64 

Redondo Beach, CA 90277 

TDL FREE (800) 628-2828 ext 502 


DIGITAL SIGNAL ANALYSIS 
Fourter Perspective ll w/graphics FFT /IFT, con- 
votufion, deconvolution, Hanning, Power Spec- 
trum, Cross Correlation, 25 more Grapnics 2D 
& 3D, 8087 recommended, not required Easy to 
use menus FP 1) $395 or FP 1 (FFT w/graphics 
only) $149 For PC, PC-XT, PC-AT No program- 
ming necessary 
Alligator Transtorms Scientific Software 
. PO. Box 11386 
Costa Mesa, CA 92627 
(714) 662-0660 





SECURITY 


“NEW” BIT-LOCK® SECURITY 

Pwacy SURVIVAL > 4 YEARS proves eflectrve- 
ness of powertul multilayered secunty Uses rapid 
decryption algorithms and small rebabte port 
transparent secunty device NOW AVAILABLE lor 
PARALLEL or SERIAL port NEW KEY-LOK™ se- 
cunty dewice available af HALF-PRICE 
MICROCOMPUTER APPLICATIONS 

7805S Windermere Circie 

Littleton, CO 80120 

(303) 798-7683 of 922-6410 


SECURE AT/XT/PC 

“Control systems access, data access! FIXT/S 
conirols system bool for mosi popular XT/PC 
hard disk controllers Vieature for AT and XT- 
compatible HD controllers segments hard disk 
by volumes, controls access with passwords, 
supports hard desk expansion $80-$120 + $3 
shipping plus CA tax” 


by 


GOLDEN BOW SYSTEMS 
2870 Fifth Avenue Suite 201 
San Drego, CA 92103 
619-298-9349 









SMART COPY PROTECTION 

Attention Software Developers, Are you fired of 
Copy Protection that 

-1S NOT transparent fo the user 

~Goes nol allow backups 

-requires 1/0 plugs or special media 

-doesn't support hard or cartridge disks 
-mMakes you pay lor every disk protected 
~fequites source code changes 

~can be beaten by hardware copy boards 

tt so, EVERLOCK can solve these proolems lor 
only $495 Free info & demo disk avatlable 


Az-Tech Software, ine 
426 Grandview 
Richmond, MO 64085 
(816) 776-8153 


SERVICES 


RENT POPULAR SOFTWARE 
Finally, you can rent popular software for your 


CHEK-IN™ SURVEY SYSTEM 

QI Your ideal in-house survey system should 
have which of these advanced features? 

a) power to handle 32K respondents/250 tems. 
b) graphic outpul for feedback by subgroups 

c) menus, 3 level screens, stats/crasstabs 

d) IBM/comp, matnx/laser & scanner drivers 
e} demo disk, help number, super user doc 
ORGANIZATION ASSESSMENT SERVICES, INC. 
10800 Lyndale Ave South, Suste 175 
Bloomington, MN 55420 

(612) 881-2518 


All the Stats You Need 

BMDP offers the most comprehensive collection 
of programs for PCs & mamntrames BMDP has 
all the stafistcs you need From ihe simple to 
the mos! sophisticated Advanced techniques 
Include time senes, survival anatysis, log-linear 
modeling & more! Hard disk req d Call for com- 
plete program details & pnces 





"STATISTICAL SOFTWARE 


IBM or compatible See how good that game — 


teallyts Try that business package before dish- 
Ing oul huge amounts of money Not public do- 
main No membership fee Where else can you 
get $75 00 programs lor $5 007 Send $100 for 
complete catalog 


Bronxville, NY 10706 





SORT 


Opt-Tech Sort/Merge 3.0 

Extremely fast Sort/Merge/Select program Run 
asa DOS command or CALL as subroutine Most 
languages, datatypes & fitetypes supported in- 
cluding Bineve & dBASE II & Ill Now Featuring 
fecord selection record relormatting & much 
more! Compare! Call or write for more info. $149 
Opl-Tech Data Processing 

PD Box 678 

Zephyr Cove, NV 89448 

(702) 588-3737 


STATISTICS 





SIGSTAT 

SIGSTAT cludes over 70 programs of the BMD. 
statistical senes, plus many advanced new lea- 
fures Mainirame capacity (up to 80 var} for 
umi—{e g , ANOVA. regression) + multwanate 
(@g canonical, lactor) analyses, bme-senes, 
Multidim scaling, crosstab. plots, q/¢ and more 
8087 support opt 256K, DOS, $595. 
SIGNIFICANT STATISTICS 

3336.N Canyon Road 

Provo, UT 84604 

(801) 377-4860 
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BMDP Statistical Software, Inc 
| 1440 Sepulveda Bivd 

Los Angeles CA 90025 

(213) 479-7799 


THE SURVEY SYSTEM 

An easy {0 use, menu dnven sysiem lor the en- 
try editing, processing and presentation of 
questionnaire data The system can produce 
camera-teady crosstabs and ofher fables in 
banner format Also, statistics and bar charts 
Regression and open-end coding /anatysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS 

1649 Del Oro 

| Petaluma, CA 94952 

(707) 765-1001 


STAT PLAN Ill 

Easiest to use statistics program available 
Complete range of slalistic-curve fitting, cross- 
labs, correlation, multiple regression, Tlests, etc 
Graphics with pnnfer/plotter out-put Capable 
ol handling over 60,000 data points Infertaces 
directly with lotus files Demo dsskette available 
MC/VISA. Only $179 

THE FUTURES GROUP 

76 Eastern Blvd 

Glastonbury, Ct 06033-1264 

(203}633-3501 
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STATISTICS CATALOGI 

Hf you need statistics lor IBM PC or Apple it, call 
us and let our fechrucal advisors help you find 
the statistics programs you need Write or cafl 
now 10 get a FREE catalog of stafistics software 
HSO 

9010 Reseda Blvd , Suite 222 


Northnidge, CA 91324 
1-800-451-3030(NAT) — 1-818-993-8436(CA)} 


STATISTIX™-ONLY $751 

STATISTIX ts a powertul and very easy-to-use 
interactve statistical system for micros Used by 
Many major universities, businesses, state gov- 
ernmenis and research organizations Please 
check us out before you buy a statistics pro- 
Qfam you'll agree SX 1s a “best buy"! SATIS- 
FACTION GUARANTEED-For more info 

NH ANALYTICAL SOFTWARE 

801 West lowa Avenue 

St Paul, MN 55117 

(612) 488-4436 


RATS! Version 2.0 

RATS, the best selling Economeinc software 
package, now includes daity and weekly data, a 
New easier to use 500 page manual. and many 
advanced features Use RATS for hme-senes 
and cross secbon regression, including OLS, 
ARIMA, VAR, logit, and probit 1BM PC or com- 
patible $200 MC/VISA. Call for brochure 

VAR Econometrics, Inc 

PO Box 19334 

Minneapolis, MN 55419-0334 

612/822-9690 


$79—STATISTICAL SYSTEM 
Menu-drven Includes multiple regression AN- 
OVA (4way. repeated measures, covariance) 
Nonparametnics, discrimmmant, factor, 1-fests. 
Forecasting, Cross tabs, plots Much more, 
NCSS-79 

865 East 400 North 

Kaysville, UT 84037 

(801) 546-0445 


STATISTICS/FORECASTING 
TWG/ARIMA—a univariate Box-Jenkins fore- 
casting package, designed for stalisbcians EASI/ 
ARIMA - same as above, for the non-stattsti- 
can $450.00 each ELF—The Stabstical Pack- 
age—a general purpose statistical package 
$350 Call or write for more information 

THE WINCHENDON GROUP, INC. 

PO 80x 10339 

Alexandria, VA 22310 

(703) 960-2587 
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TERMINAL 
EMULATION 


BARR/HASP INTELLIGENT RJE 
WORKSTATION 

Hardware and software communicalions pack- 
age for IBM PC, XT and AT Simullaneously 
transmits data lo host and recesves oulput di- 
rectly to MVS/JES2, MVS/JES3, VM/RSCS, and 
CDC/NOS, bypassing TSO and CMS Emulates 
18M 3777-2 and HASP on IBM 360/20 Line 
speed. 1.200 to 19,200 baud (56,000 bps on AT) 
Supports muttiple high-speed printers beyond 
2,400 Ipm. (6,000 Ipm on AT) Fealures con- 
current DOS, LAN support, printer lorms con- 
trol, plotter suppor!, unatlended operation, easy 
installation $890 includes Hardware & Software 


DAR 


BARR SYSTEMS, INC 

2830 NW 41st Streel, Building M 
Gainesville, FL. 32606 
(800)-BARR-SYS/(904) 371-3050 


TYPESETTING 


HIGH-TECH TYPESETTING 

Transmit your text loll-tree, error-Iree via mo- 
dem lo your fully automated typesetting sys- 
tem $2 per thousand characters, $5 minimum, 
Same-day service 200-typefaces, sizes up to 72 
point Send $20ppd for our 200 page guide- 
book, of call toll-free & use your MC/Visa/AmEx. 
Intergraphics 

106A South Columbus St 

Alexandria, VA 22314 

(B00) 368-3342 of (703) 683-9414 in OC area 


UTILITIES 


New Cruise Control™-$29.95 
Increase Cursor Speed And 

Stop Annoying Cursor Run-On. 

Tum your cursor nto a speed merchant Make it 
stop on a dime “Cruise” with (repeat) any key 
without having fo hold it down Time/Date stamp 
Worn Wreteany program. Fendi he streen ivan 
the keyboard, of after a programmable time de- 
tay. Compatible with most programs, including 
1-2-3, Symphony, dBASE Ill Plus, Framework Hl, 
WS-2000, MS-Word, Word Perfect, Q&A, 
DisplayWrite Ill, Reflex, Lighting, SideKick, Ready, 
ProKey. Check/MC/VISA/AX; please include 
$3.50 shipping/handting 

REVOLUTION SOFTWARE, INC. 

715 Route 10 East 

Randolph, NU 07869 

(201) 366-4445 


PAOLOCK/PADLOCK II OISKS 
PADLOCK furnishes the user with a melhod lor 
providing protection agains! unauthonzed du- 
Blicalion from DOS commands $99 PADLOCK 
UI disks come preformatted wilh finger-prinl and 
senalization PADLOCK II disks offer superior 
protection Ask about our HARD DISK protec- 
ton with uninstall capability. MC/VISA 
GLENCO ENGINEERING 

3920 Ridge Ave 

Arlington His , tL 60004 

(312) 392-2492 


MORE 00S POWER TO YOU! 

Scroll past screen out pul, recall pas! com- 
mands & directories, echt text on full screen, mark 
blocks to pnnler ar file, capture screens in com- 
municalion programs, create help panels Set 
screenatinbules TallScreen™ powertul resident 
Utility Tutorial Real bargain $49 95 VISA/MC 
ck 


nm 


QUALIT, 


QUALITAS, INC 
8314 Thoreau Ore 
Bethesda Md 20817 
(301) 469-8848 


EASY LASER PRINTER SETUP! 

SelHP or CanSet Simple menu-driven and/or 
balch utilities allow full control over HP LaserJet 
o¢ Cannon printers Supports ALL cartridges 
Control margins, copy count LPI. CPI, lmes/page, 
etc No ESC CDOES! Network compatible Over 
150 commands NEW SCREEN DUMP UTILITY 
w/SetHP Dnty $49 95 + $4s/h Visa/MC/chk 

ORBIT ENTERPRISES INC. 

PD Box 2875-M 

Glen Ellyn, tL 60138 

(312) 469-3405 


BASIC TURBOCHARGER 

THE INSIDE TRACK has been UPDATED to DOS 
31 And supports AT's Duick BASIC & BASCOM 
2 Soure mode unciustet thet copy cucleciet 
Manual & 80+ programs showing you how to, 
© Go beyond the 64K string data timit 

© Oo assembler speed windows, 

@ How to control the keyboard 

© Display data up to 10 tes faster 

© Read and write files as tast as OOS 

© Load large programs faster than DOS 

@ Much, much more for just $65.00 

Shipping $3 00/order MC&VISA Welcome. 
MICROHELP INC. 

2220 Carlyle Drive 

Manetta, Ga. 30062 

(900) 922-3383 in Ga 404-973-9272 
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MARKETPLACE ~~ 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HI5S... 


REPEAT PERFORMANCE™ 

SPEEDS UP IBM PC KEYBOARD Io allow HIGH 
SPEED TYPING 30% gredter productivity AC- 
CELERATES CURSOR movement/editing/ 
scrolling You sel adjustable repeat speed and 
delay SKID SDUELCH™ leature STOPS cursor 
and scrolling INSTANTLY when key ts released 
Less than 4K resident WARNING ADDICTIVE! 
(BM PC/XT/AT compat $ back quar Lmid oftr 
$39.95 + $5 p&h visa/me/amx/ck 

SITE LICENSING from 2nd copy! 


afiy 
PAR eh. 

POPULAR DEMAND, INC 

62 South 1025 East 


Lindon, UT 84062 
(801) 785-0101 


POPUP DDS CDMMANDS 

© Display time, date or disk directory 

© Copy, erase, rename files 

© Change Epson printer modes 

DOSPOP resides in memory and runs inside your 
programs (DOS 2 x, 3x) $39.95 + $250 S/H 
VISA/MC 

To order 800-643-9039 ext. 114 

In Texas 800-392-6273 ext 114 

Haines & Associales, Inc 

12000 Westheimer, Suite 214 

Houston, Texas 77077 


MenuPius+™ $39.95 

Access software on your hard disk with a single 
keystroke Does more, easier lo use and costs 
less than other menu systems Plus you get easy 
DOS commands, a balch file editor, parameter 
passing, and much more IBM XT, AT, Compaq 
DOS 2D and up 256K MC/VISA $39 95+$4 00 
sh 

Sigma Sottware, Inc 

1009 Sutivan Avenue 

South Windsor, Ct 06074 

(203) 644-4709 ar (203) 644-9689 


AUTOMATION 

AutoScnpt v1 0 $29 95/Attention Teachers, 
Corp , Developers, etc. AutoScript is a memory 
fesident utility that records & plays scripts Uver 
8,000 keystrokes can be recorded, then played 
at vanous speeds for Demos, testing, batch files, 
etc Its editor turther refines the script IBM 2.0 
Sup. 

SCY 

7 Moss Street 

Burlington, Ma 01803 
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SPEEO OISK 1/0 THROUGHPUT 
OUICKCACHE—Intelligent disk 1/0 manage- 
ment subsystem lor PC/MS-DOS 2x & 3.xx 
Capable 0! making programs run up to 14 tes 
faster All parameters dynamucally alterable. LIM 
Memory supported 40 KB mm required $49 95 
+$5s&h VISA/MC. 30-day guarantee 

PR GLASSEL AND ASSOCIATES, INC 

30255 Fur Trait 

Stacy, Minnesota 5079 

(612) 462-1337 


AT/XT/PC HARO OISK EXPANSION 
“Replace hard disk with a bigger one, of add a 
second drive! Vieature BREAKS THE 33 MBYTE 
BARRIER on standard AT, XT and compatible hard 
disk controllers Includes mulliple volumes, se- 
curty features, selectable clusters, keyboard lock 
$80-$120 + $3 shipping + CA Tax” 





GOLDEN BOW SYSTEMS 
2870 Fifth Avenue, Suite 201 
San Diego, CA 92103 
619-298-9349 


*** IBM Uses CP/M & Apple *** 
“The best CP/M lo DOS converter” PC Mag, 4/ 
85 UniForm copies files, formats, reads & wntes 
DIRECTLY 10 200+ CP/M disks on the IBM PC, 
XT, AT (96 TPI & B") Use normal DOS com- 
mands By Micro Solutions, $59.95 + $3 S&H 

NEW! Match-Point ¥2 size card coptes Apple DOS 
files (0 {BM, also reads & wnites to Apple CP/M 
disks MatchPoint w/FREE UniForm $185 + $3 
S&H! 

BLUE HERON 

1108 S Second SI. 

DeKalb, Illinois 60115 

(815) 758-2355 


HARO DISK DIRECT ACCESS™ 4.0 
The Ullimale Hard Disk Menu System. Orga- 
nizes your software programs mio a “user de- 
fined" menu system Features single key stroke 
TOROS, Hit att Mratarg, Catton App: 
thons, plus much more. Order toll free today, 30 
day money back guarantee. MC/Visa Weicome 
$89.95+$5.00 Shipping 


OmLTA TECHROLOOY 


DELTA TECHNOLOGY INTERNATIONAL INC. 
PO. Box 1104, Eau Claire, WI 54702 

To order: 1-800-242-MENU 

For More Info. 715-832-0958 





MARKETPLACE 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 





UTILITIES 


HARD DISK EXPANSIDN 

Oisk Manager allows the installation of any 
ST506 hard disk on PC.XTAT and compatible 
Volumes up to 256mb! Menu driven/auto in- 
stall, compatible w/all vers of MS/PC DOS (does 
fot modity DOS), up to 16 volumes, easy to use! 
$125 3 ship Ask about Novell product! Dealer 
inquines invited 


@NTRACK 


ama, COMPUTER SYSTEMS INC. 


ONTRACK COMPUTER SYSTEMS, INC 
7460 Washington Ave S 

Eden Praine MN 55344 

(612) 941-4504 


$50 per Megabyte for |BM/XT 
MCFORMAT softwareadds 199% to 50% to hard 
disk capacity by allocating space m smaller units 
than PC-DDS, Ihus wasling less space PC/XT 
users get al least one Mb (33 Mb hard disk users 
gel up 10 10Mb) more useful slorage with lully 
compatible PC-DOS 3 Dor 3.1 $50 prepaid in- 
Cluding shipping VISA/MC 

Microcomputer Concepts, inc 

Q7I5SE 43rd Street 

Mercer Island, WA 98040 

(800) 722-8088. 


DDS PATH Command for Data 

Now Lotus dBase, WordStar, etc can access data 
files no matter where they're located DPATH + 
works like DOS PATH command—up to 128 dirs 
can be searched Handles output files, file akas- 
ing and virtual disks loo Wikicards ok Trans- 
parent Requires only 4K MS-DOS 2/3 $45 + 
$5s/h Md add 5% Visa/MC/check/PO 
PERSONAL BUSINESS SOLUTIONS INC 

PO Box 757, Dept B 

Frederick, MO 21701 

301-865-3376 


VACHE GETS YDUR DISK MDVINGI 
Hard disk accelerator increases speed ol car- 
Indge and fixed disk operations using memory 
caching to elminale tepebtrve disk access Al- 
locate up to 15 Mb ol extended or expanded 
memory, or 5 Mb ol standard memory for cach- 
ing disk dala Includes diskette and screen ac- 
Celeralor modules Automatic and transparenl 
atter installation $65 + $3 shpg, CA tax 





GOLDEN BOW SYSTEMS 
2870 Fifth Avenue, Suite 201 
San Diego, CA92103 
619-298-9349 


DESIGN YOUR DWN LABELS! 

Use PROLABEL Io design & print multi-purpose 
labels lor office, shop, lab, and home Orsk la- 
bels, name badges, parls numbers, mail labels, 
& mare Set size, design label, then print 1 to 
1000 Intermux vanable and fixed fields & fill n 
changeable data when printing Do senal num- 
bers, date stamping Use our pre-saved designs 
of make new ones 100 labels, Pom, Manual 
$2750 + $1Shpg IBM-PC & compatibles Free 
fact sheet 

MICRO DATA SERVICES 

PO Box 631 

Marshalltown, [A 50158 

515-752-5681 


AUTOMENU™ VERSION 4.0 

Create one menu system to run all your pro- 
grams, batch files and DOS commands. “Insu- 
tates” novices, many options for power users. On- 
screen help, password protecton, user-defined 
prompts Written in assembler 16K size. Over 
7.000 satisfied users Money back guatantee $46 
+ S4S/H chk/VISA/MC 


MAGEE ENTERPRISES 


MAGEE ENTERPRISES 

6577 Peachiree Industral lvd . Dep! M10 
Norcross, GA 30092-3796/USA 
404-446-6611 


SUPER UTILITY V2.0 

Increase the speed of PC/XT/AT by 200-286% 
Recover lost fies Edit disk elc Add secumtty lo 
all type of files Tes! & Analyze disk drives, and 
much more Works just like Mac (Pop-up menus/ 
screen/windows/help/etc ) $7-OemoDisk, 
$49.95 ea, $69.95 Not protecled $3-Shipping/ 
HVISA/MC/Check 

SOFTECHNICS 

3212 Beacon Ave South Dep! PC103 

Seattle Washington 98144 

1-{206) 723-4980 


DISK ACCELERATOR 

DiskCache speeds up your hard disk access by 
keeping frequently used sectors in memory Su- 
penor to RAMDISK transparent, flexible, confir- 
rable, no hardware changes RAM, EMS, and 
AT extended memory verstons incl Not copy 
orolected VISA, MC, volume discounts, no PO's 
without prior approval $3700 
OATAMORPHICS LTO 

PO Box 820 

Stittsville, Ontano, Canada KOA 3G0 

Or call (613) 836-2670 
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DISK UPGRADE BIDS FOR ATs 
QUB- 14 overrides AT Orive Table to allow any 
compalible drive lo be attached and fully used 
On the standard AT controller Two ROMs plug 
inlo empty sockets cn system board tnctudes 
complete Set-Up routine and low-level format 
lacilty Works with UNIX, XENIX, other OS and 
networks $95 + $3 shng. CA tax 





GOLDEN 80W SYSTEMS 
2870 Filth Avenue, Suite 201 
San Diego, CA 92103 
619-298-9349 





WORD 
PROCESSING 


MAXTHINK—EDITORS' CHDICE! 
Companson rewews PC-Magazine, PC-World, 
PC-Week, and Byte say MaxThink is loday’s mos! 
Powerful text/outline processor Faster lor or- 
ganizing ideas and actons—tinks Io a!l word 
processors Easy lo team and use with on-line 
screen helps Invaluable to whlers, managers, 
planners, consultants, Ihinkers. $89 
MAXTHINK IDEA/OUTLINE PROCESSOR 

230 Crocker Avenue #2 

Piedmont, CA 94610 

(800) 227-1590 (US) 800 642-2406 (CA) 


MY WORD! IS JUST $35 

Emulates ws Full-lealured, full screen word 
processor lor 1BM PC/XT/AT/jr or compatibles 
Wordwiap, search/replace, block aps, headers 
& footers, sorl, adds row/column, calculator, 
Macros, merge-print, quick print 256 CHARS 
Allows color & customuzing 100 + ops, won't lose 





ext, utiilies, transtate ws files to ASCII or back. 


Help screen, prinied manual (index/lable ot 
Contents), lully supported Source add $35 DOS 
11-30 128K, 1 dive, use any pnnter 30 day 
money-back guarantee! 

TNT SOFTWARE INC 

34069 Hainesville Road 

Round Lake, IL 60073 

(312) 223-0832 


INDEX YDUR TEXT FILE 
Need an index lor the back ol a report, book, 
manual, or |hests? PROINDEX takes any word 


processed document and a reference hist, creales 


an index Selectable page/line references, case 
sensilivity, interaclive/balch, handles ASCII, 
WordSlar, & 8 bit dala $89.95 includes disk, 
manual, & shipping VISA/MC 

Elfring Consutting Inc 

4N899 West Mary Drive 

St Charles, IIinots 60174 

312-377-3520 
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WORD !MAGE 

The WP/edilar lor you! Key macros, command 
of menu driven, undelete, full color, math, mail 
merge, DOS shell, edits 4 large files, batch files, 
exlensive search/replace options, help, all 
printers, indexed manual wilh tutorial, PLUS 
MUCH MORE Needs 384K, PCDOS 20+, and 
2 drives $65.00+$5 S&H, 30-Day tral 
SOFTWARE IDEOLOGY 

PO Box 305 

Brooklyn, NY 11204 

(718) 236-3876 


PC-Write™ NDW Vers, 2.6 
Micro-justification, optional menus, 40 help 
screens, great new manual Mailmerge, ma- 
Cros, spl screen, supports LaserJel, 300+ 
printers Diskette with full software/quick guide 
$10 Registes for manual /newsletter, support/ 
updales $75 Version 2 7 with spell check soon 
Diskette paw, $46, Registration, $89 Share- 
ware DK lo copy & share Visa/MC 

Ouicksott, 219 Firs! North #224C 

Seattle, WA 98109 

(206) 282-0452 


LO PRINTER UTILITY 

LO gives letter quality from dot matnx printers 
Resident or non-resident operalion, many fonts, 
sizes & modes Prinl spooling, pop-up window 
Control. Works invisibly with your lavonte word 
Processor Shareware $10 lor program and 
manual on disk, $35 lor registered package 
Granny s Old-Fashioned Software 

Roule 4, Box 216 

Boone, NC 28607 

(704) 264-6906 


HEBREW/ENGLISH/GREEK 

Arabic, Russian, and European languages 
Multi-linguat Scribe;” an easy-to-learn mutti- 
fanguage wordprocessor that supports on-screen 
foreign characters, nghl-to-tefl text, vowel pomts 
and accents—with no hardware modifica- 
lons—and prints on mos! do! matrix printers. 
$350 + $5s/h For demo, $15 + $4 s/h MC/ 
VISA Reg 384K. 
GAMMA PRODUCTIONS, INC 
TD Wilshire Blvd Suite 609 
Santa Monica, CA 90401 (213) 394-8622 


THE IDEAL LIBRARIAN 

Wniters, researchers, all creative workers get 
organuzed with SQUARENOTE™ Type & edit notes 
of up to 1DPAGES & 100 keywords each Pow- 
erful global operations on keywords, transfer text 
to & from most word processors, browse through 
a set of notes, context-sensitive help, lulorial & 
feference manual Nol copy protecled 30 day 
money-back guarantee $6995 + $5s/h Check/ 
VISA/MC 


UnionSquareware 


UNIONSOUAREWARE 

265 Washington SI /PO Box 228 
Somerville, MA 02143 

(617} 623-3023/800-334-0854 Ext 583 
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sw 


RATED ACCOUNTING PACKAGES 
vaupeneas HEE Compars 
COMMUNICATIONS SOFTWARE 
oe ay Productrvity Tool Aes Sa 
Ptid ‘Micro Sra lc 


Remote Macro Stuf In, 
167 LAN Racewe 


OTHER UTILITIES 


Fastback 
45 Pirarz 


‘Micro Educanonal Comp of Amer 
‘Micto Educatvonal Corp of Annex 


GRAPHICS SOFTWARE. 
Copies Steere Amencan Small Busines Ce 
x Foresight Resources Inc 
Flowcharter Havemtree Software 
faz Vien Mu fe 
New Software 
Polans 
Software Pubtieiang 


AM Renee Prat Merge 
Harvard Graphucs 


PRO MANAGERS 

102 List M«To: AGS Management Systems 

167 Project Planner Prnavera Systems : 
INFORMATION MANAGERS 

28 Lite (hack Book Cypnet Technology 

SOFTWARE 

a8 Dagraph 


Senart Notes 


Drafts 8 

Generic Card 

Microcap & Micrologic 
OTHER PROFESSIONS 

Drafia 8 


ATISTICAL SOFTWARE. 

7 STATS-2 ‘Statsof 
ARTIFICIAL INTELLIGENCE 
138 Turbo Prolog (All Borkad 
WORD PROCESSING SOFTWARE 
174 Formworks ‘Analyix Internatronal tr. 
33 Wordperfect ‘Word ae ‘Comporation 
sie Xywnate Xvquest a 


WORD PROCESSORS 


Fuad PC Wone 


White 
WORD PROCESSING AIDS. 
Sorin. 


Pizazz 

Software Preductrvity Taol 
Public Dometn and Mulnfuacton 
‘Public Demaia Software 
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TYPESETTING SOFTWARE 
22 PCTEX 
174 Form Works 


INTEGRATED SOFTWARE 


m Spreadsheet 
123 Reporwriter 
4st Symphony 
‘Open Access It 


ENTERTAINMENT SOFTWARE 
Uneerbude 


TRAINING SOFTWARE 
ay ‘Word Perfect Tramng 


LANGUAGES 


rurbo Garmewurks, 
Turtw Datshasc Toolbox, 
Turbo Prolung (Arufi.ial Intellepence) 


COMPILERS 
353 ‘COBOL 


PROGRAMMER'S TOOLS 


PC Brand 
PC Brand 
Soltware Masters 

DATA BASE MANAGERS 

7) ‘Share the Fxcvicment 

iF R-flase 4000, 

File 

21 Q&A 

FORM DESIGNERS 

on) FomToal Bloc Development 

PROGRAM DEVELOPER/GENERATOR TOOL 

7 dBASE IIL Fon & Geller 


SORT/MERGE TOOLS 
Cubet Softlogic Sohutions—. 


TEXT EDITORS 

isa SPEPC ‘Command Technology Corp 
138 Tutto bshior Borland 3 
138 Turbo Editor Tooltvon 


OTHER UTILITIES 
tot 7G 
138 


Micro Data Mave Systems 
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Software Publishig 
Symantec 


HARDWARE. 
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Le 
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Desktops and Portables 
IBM Compauibics 
ASar 
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IBM COMPUTER SYSTEMS. 
m TBM FC Convertible wM-ESD 
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BACKUP SYSTEMS 
F3) Tape Backup 
VIDEO 
3 

333 
MULTIFUNCTION BOARD 


38 


dea Plus 
‘Smesher BOM 
Idea Comm $25] 


Wea SupermavEMS 


VIDEO/GRAPHICS BOARD 
Crore Newsd 
Graphan 1279 
Graphics Hardware 
ica Graph 


BOA 

BG 4 BOB 16 DOBMG 

EGA Bounds 

Turbu Graphics 

EGA Pius 

Fraps Board 

EVA Enhanced Video Adapict 
OTHER ACCESSORY BOARDS 
ne 287 Faw’S 


EXPANSION BOARDS 
362 


INPUTHARDWARE 
1) Scanner 
386 Deafia | 
333 Dusk? 
INTERFACE DEVICES 
170 M Lynx Trackball 
47% Mouse 
MASS STORAGE HARDWARE 

‘Core Tape/AT Plus. HC Senes 

thd Dak Borhup Syste 

Galssy 

TS100 

Weadisk 

Above Board 

Hardware Mass Storage 

Tape any 

Pertor Wetheser Sabsystem 

IMMUNICATIONS HARDWARE. 
Wea Come 1270 





PC Lumated 


Personal Computes Support 
Personal Computer Sepport 


Ideansactates 
Weassaciates 


ALPS Armenia 
‘Amay Technologies bn 
A 


Sab- Log Corporation 
Teng [-ate Inc 


Pascal * Fortran e C 
Fastest Library Available 
Powerful and Easy to Use 
Major Graphics Boards ° 
No Royalties 


PAGES Re PRODUCT 


MODEMS 

ms Modems 

ot Modcans 
MULTI-USER SYSTEM 
Ea Mulolink Advanced 


NETWORKING 

30 Easy LAN 

Ww Mulilunk Advanced 
at IdeaNict idea Shase 
156 


is 1% | OTHER COMMUNICATIONS HARDWARE 
162-183 1g Connection Series, Flagstafl Engyncering 
18> 187 22 Buddy System Kana Group Marken 


ys ang 
1s. 
DISPLAY/MONITORS 
Momton 
Moreton. 
Princeton Monitor 
Phieton Monitor 1X12 
Momtor 
Color Mormons 


PRINTERS 
20D Printer 
Prater 


wo ‘Software Link 
152 183 


ay 


Server Technology 
Sotreare bank. inc 
e285 Idcamociaies 


NEC Home Electrons rc 

PC + Limited 

Princeton Graphics Systeme 
Princeton Graphacs Systems 
Sony Corporation of America. 
TW Casper Corp 


Cituren Amenca Proter 
Deon @ ms 
Hewlett Packard 

Torhiba 


ADDITIONAL SUPPLIES. 
267 Computer Sapphies 


KEYBOARD/OVERLAYS 

ves PC Documate 

OTHER SUPPLIES 

Th Kaleo 
al Kemsmgton Micnrware Lad 

Para Systems, Inc 


Compuserve Information Service 


ORGANIZATIONS AND SERVICES 
134 Service 





TAM Comp 


C UTILITY LIBRARY $185 


350+ C Functions, Source Included 
© Pop-up Windows and Menus 
¢ Fastest Screen Output Available 
Strings, Files, Keyboard, Mice 
No Royalties 


Fay 
C ESSENTIALS $49 Ser 


the 200 most frequently used functions 


ESSENTIAL SOFTWARE, INC. 


P.O. Box 1003 Maplewood, NJ07040 914/762-6605 
CIRCLE 176 ON READER SERVICE CARD 
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CoMING UP 


COMMUNICATIONS SOFTWARE 
Your PC becomes infinitely more power- 
ful when you let it talk with other com- 
puters. You'll need a modem, of course, 
but you'll also need a communications 
software package to make those connec- 
tions and information transfers happen. 
Take a look at 32 such programs and find 
out what happens when PC Magazine 
Labs puts them to the test. M. David 
Stone provides an overview of the broad 
topic of PC communications. 


THE CHEAPEST ATs EVER In this 
issue you read about the cheapest PCs 


ever, but prices are dropping in the AT , 


market as well. Once beyond the means 
of many PC users, AT power is more ac- 
cessible than ever, and now may be the 


time for you to consider it. In our next is- | 


sue, you'll find reviews of eight inexpen- 
sive ATs, all of which are IBM compati- 
ble and sport a base price below $2,600. 
Does IBM have something new to worry 
about? See for yourself what PC Maga- 
zine’s reviewers have to say. 


PLOTTERS, PART 2 The new wave 
of plotters is making news, and not just 
on top of the desk. Glenn Hart continues 
his survey of new plotters on the market, 
and in Part 2 he focuses on the larger 
plotters of sizes D and E, those work- 
horses of computer-aided design that ac- 
commodate paper from 24 by 36 inches 
to 36 by 48. Also, he looks at printers 
that pitch themselves as plotter alterna- 
tives. 


ANIMATION SYSTEMS Animated 
videos are an effective promotional tool 
that many companies use to build their 
corporate image, but they are very ex- 
pensive to make. Now, however, for an 
investment of between $30,000 and 
$60,000, you can get a complete PC- 
based animation system. PC Magazine’s 
technical art director Gerard Kunkel and 
G. Heather Luchak experiment with 
three products, ali first-generation AT- 
' based animation systems. PC} 













Preserving your data Is 
vitally important. Lose it 
and you've lost both time and 
money. That's why Verbatim 
Oatalife Diskettes have 6 data- 
shielding improvements for greater 
disk durability and longer life. They 
come standard with a lifetime warranty 
that establishes the industry standard— 
it guarantees trouble-free recording, /£ 
storage, and retrieval. And to help introduce 










Verbatim 
Datalife 


running a special offer on many of their pro- 
ducts, including—Datalife Diskettes, Cleaning 
Kits, and Disk Drive Analyzers. 


What separates us from our competition? Simply a combination of the best service 
in the industry, highly competitive pricing, and an ever widening range of products. 
Above all we care about our reputation and we are willing to work on a lower margin 
while delivering what others only claim—and we do it ali on a day-in day-out basis. 


wireceveourNow oePace wner BLY ESET 
Spring 1986/87 Catalog over the 

Computer 
Systems 


next few months. We hope to be 
your source for computer supplies & 

accessories. Now with 15 pages of WATCH 

FOR 

1050 E. MAPLE RD. ¢ TROY, MI 48083 OUR 

(313) 589-3440 

CIRCLE 267 ON READER SERVICE CARD 


NEW 1986/87 


consumer/industrial products. 


CATALOG 





AT $249.95, 


IT’S ALMOST CRIMINAL! 


The most amazing hardware/software deal imaginabie. Order the 
PBJ Xram~ Expanded Memory Board at an aiready astoundingly dis- 
counted rate of $249.95 and you will receive both the highly acclaimed 
Leading Edge” — word Processor and The Twin—Spreadsheet, 
Presentation Graphics, and Flie Manager, at no extra charge! 

The Xram™ is fully Compatible with the Lotus/intei/Microsoft 
expanded memory specification and is suppiied with 256 K of Ram, 
expandable to 2 Meg. 


Obviously, this incredibie offer can't last forever, order yours today! 
“Visa, 


S> CALL TOLL FREE 
pl 1-800-343-8124 
Since 1973 Pasay 
CIRCLE 311 ON READER SERVICE CARD 


ng Street IN MA CALL 617-486-3193 
Littleton, MA 01460 
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IBM XT SPECIAL 


w/256 K 1 ORIVE............... $1609.53 

wit FLOPPY, 256K, 30 MEG...... $2260.44 

1BM PC” 

wit FLOPPY, 64K ........ sess. $ 949.40 

w/2 FLOPPIES 64K ......... $1020.40 

wit FLOPPY, 64K, 20 MEG... $1475.44 
Monitors & monvtor adaptor card additonal 


IBM Pcxt™ speciacs 











Nobody Sells 
For less 


KIMTRON 








18M PC w64K 1 dove $349.40 44° Green or Amber WAT keyboard $449.07 
IBM PC wi64K 2 drives 1020.40 42° Green or Amber wiAT keyboard —»«-39960 
(BM PC wi64K 1 floppy 120 meg hard 1475.44 
IBM XT wi256K 1 drive 1609.53 QUME 
IBM XT w256K 2 drives 1707.31 1196 14° Gi mulates WYSE 
(BM XT w/256K 1 floppy 19 meg 1999.43 and ‘ADDS =~ 45444 
(BM XT w/256K 1 floppy and 20 meg 2099.54 101G. 191A 14° emulates Televideo 
IBM XT w256K 1 floppy and 30 meg 2260.44 and Hazeltine 307.64 
All Xs are new enhanced models WYSE 
JBM  at™ sPeciacs 
WY.20 14“ emulates ADDS and Teievideo $289.10 
(8M AT wi256K 12 meg floppy $2457.09 wy.50 14° Green emulates ADDS, Hazettine 
(8M AT w/256K 20 meg hard drive 257750 and Televideo 429.4 
IBM AT w/S12K 20 meg hard dove 3032.71 wy.50. Amber multi-unit emulation 479.20 
, —-HBSS4— wY-7s DEC VT-100 and Unix compatible 577.60 
. 4412 WY.85 DEC VT-100 & VT-220 compatible 449 20 
"aioe cits : 1D DRIVE! 
Chen. - Pe: a, Fp 2 A369 20 meg hard disk Seagate or Rodime $467.50 
W/28K 1 foppy 0 0 ep Hef disk Seagate or Rodime ae 3 
COMPAQ DeskPro w/256K 2 Mloppies 1674.26 360K op ee 919.12 
GOMPAA DesiPro W540 20 meg hard dv 196196 Pt meg Inter 693.43 
MPAQ D: wi640K 30 meg 211194 . 
COMPAQ Portable It Model Il 257393 —— 
on Portabie tI Model Itt 3431.20 
MPAQ Portable I] Model IV 3571.44 CITIZEN MSP10 $255.20 
COMPAQ “285” DeskPro w30 meg 9606.50 = CITIZEN MSP20 329.92 
bi "286" DeskPro w/30 meg EPSON LX 80 06 ¢ 232 61 
12K tape 4038.49 EPSON DX.35 
COMPAQ “286” Portable w20M 640K 3860.30 EPSON FX 85 


COMPAQ *286" Portable w/20M 640K taped292.30 
@ ami speciats 


ae 6300 w/128K 1 dove & keyboard $1368.50 
ean wi256K Z doves & pepe 1655,71 












EPSON LO 1000 
Ee x 100 






com 


M Pro Prater 





- 196.23 gM Pro Printer XL 
AXLEADING EDGE™ SPECIALS P66 
2 Drive whmonttor mode! D . - $1249.74 
1 Onve 30 meg wimonitor 640K 1698.52 


TOSHIBA SPECIAL 












NEC 





772 


TOSHIBA 1100 Laptop 1 Dnve $1767.76 tet okmate 20 Age 

Suarr SHARP SPECIAL OKI ML 192 20084 

2 Drive Portable (Thm PC Compatthie) $1341.93 OKI ML 193 499.21 

OKI ML 292 42444 

pa 3 sa ig . OKI ML 293 568.08 

ys bes TOSHIBA P32 483.25, 

sat oe gn TOSHIBA P241 SAVE 

NEC APC IV AT compabbie 0 meg ane 708.38 TOSHIBA P351_S/P 999.06 
ZENITH SPECIALS i : TER 

75-148 2 drives 256K w/DOS $1053.41 CORONA Laser Printer $2223.24 

78-156 1 drive 256K S slots w/D0S 126360 = H-P Laser Jel Printer 2376 00 

25-171 Laptop 2 drves 256K 1S Ibs 1684.80 —-H-P Laser Jet Plus 3013.24 

28-241 S12K 12 meg floppy H-P Laser Jet 500 Plus (N STOCK 

AT compatble 2457.00 «© QUAD Laser SAVE 

Other Comouters Available Upon Request AST Laser Pnnter SAVE 


cOmMPAQ™ cae. 
PORTABLE 

2 DRIVE 256K ................. $1543.69 
1 DRIVE + 110 MEG........... $1973.50 
1 DRIVE + 120MEG........... $2097.50 


COMPAQ PORTABLES INCLUDE MSDOS 


286s ° PORTABLE Il > DESK PROs 
ALL IN STOCK 
CALL FOR LOWEST CUSTOM QUOTES 


TM-Registered trademark of IBM and COMPAQ 





V2 height drive 398.00 
(BM Loge Onve 123.16 
TANDON iull height floppy drive 109.87 


SEAGATE 20 meg 1/2 height hard drive 396.00 
SEAGATE 39 meg tull height wicontroller 670.00 


GENOA 20 meg internal tape 693.43 
GENOA 20 meg external tape 818.76 
GENOA 60 meg lape drives CALL 
JOMEGA BERNOULLI 19+ 19 1613.56 
OMEGA BERNOULLI 20 +20 2398.70 
4OMEGA BERNOULLI 19 MB cartndge 57.90 
IOMEGA BERNOULL! 20 MB cartndge 68.72 
IRWIN 19 meg tape backup 465.00 
MOUNTAIN 29 meg $674.00 
MOUNTAIN 30 meg SAVE 
MAYNARD 29 meg 603.45 
WESTERN OIGITAL 19 and 20 meg CALL 


Ptus Other Drive Cards Available 


TIO! 


AST S2S111 Pius 963904 
AST 251-12 508.60 
EVEREX 12008 10850 
HAYES 200 392.08 
HAYES 12008 309.39 
HAYES 2400 575.00 
HAYES 24008 502.16 
IRMA 5250 (Smartaiec) $64.84 
IRMA 3278/79 Courier 799.20 
US ROBOTICS Password 1200 226.85 
US ROBOTICS Microlink 2400 42415 
US ROBOTICS Couner 1200 42960 
VEN-TEL 1200 Courier 314.50 
VEN-TEL 12008 314.50 
AMOEK 310A $139.99 
COMPAQ monochrome monitor 

(green or amber) 188.46 
{8M monochrome monitor 719.84 
PGS MAX 12E amber color 167.40 


Plus Other Monitors pea 


GENOA Spectrum (color monograptic bla 
HERCULES color card wip 








HERCULES monographic wip ae 
PERSYST short port color card 

w/paraliel part 197.57 
PERSYST short port mono card 
wiparallel port 134.69 
STB chauffeur wie 23760 

OLOF OMITORS 

AMDEK color 600 (Hi-Res AGB) $399.97 
AMOEK color 722 499 78 
(BM color morutor 528.77 
MITSUBISHI 14 RGB 640 x 2 26900 
PGS HX 12 H-Resolution AGS 412.32 
NEC Muitisync $46.20 


GENO. 


AS 


sctra EGA 25 ip 





IBM enhanced wapines monitor 

PGS | 44 32 

OQUAORAM EGA CARD MIT 

ORCHIO EGA 320.94 
205.85 


STB EGA PLUS wi2S6K wip 


muULI u ON CARD! 
APPARAT 64/384K w/Clock 5) 
AST 6 pack with 64K C/S/P expands to 384K 166.24 
AST PREMIUM 6 pack S12K expands to 
1 meg 2 ser 1 para game and clock 364.25 
AST advantage for AT expands to 3 meg 345.00 
AST VO muni (clock/sera’ port) 125.28 








INTEL above board for PC wi64K 279.60 
INTEL above board tor AT w/128K 360.24 
JRAM 3 w/256K (Lotus 2 O/Symphony 
compatible} 284.90 
Parallel Port 69.90 
QUADRAM Liberty w/64K 265.41 
QUAD AT expands fo 2 Meg 325.43 
QUADRAM Quad Board expands to 384K 
wiPISC/G/OK 166.24 
Serial Port 40.95 
ZUCKERBOARD expands to S76K w/OK/c 89.95 
BORLAND Sidekick (copy protected) $29.40 
BASE til Plus 399.60 
FRAMEWORK ti 308.40 
FUNK Sideways 35.39 
LOTUS 1-2-3 . 299.00 
LOTUS Symphony 429.0 
MICROSOFT WORD 39 233.78 
WORDPERFECT 206.20 
a HIRS | 
4164 (64K 150 nanoseconds) $2.00 
Nine Chip Set (complete set) 998 
128K piggy backs for AT 4s 
Nine Chip Set (complete sel) 450 
8087-2 (for COMPAQ DeskPro) 149.33 
8087-3 (for PC/XT/COMPAQ portable) 1130 


pea) (for aT ind AT Compatible) 











WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE NOW! 





y) 
« = 
20. 
On ail orders under $200 00 ptease add $500 handling In 
fog All prices reflect 2% discount for cash Allow 10 bus 
nese days for shipping whan paying by personal check 312 
All pricing subject to change 


(Bor ge 9 


Winois 


498-1426 


HAAR A 


y 
4 
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BASF 35° Disk for MACINTOSH 19 pack 19.99 
BASF Oisks for AT (12 meg) 26.14 
CH PROOUCTS game ports 3.42 
KENSINGTON Masterpiece 99.99 
KENSINGTON Ma 110.40 

99.00 

162 00 
MICROSOFT “Mouse (8US Version) 119.34 
QUAORAM Micro Fazer 140.40 
Printer Cable tor IBM 16.99 
XT Power Supply 39.40 

ys y % 
yo 
cow 1086 PC 


The Most Powerful Business Software Ever 
Has Just Become Even More Powerful! 


COMPAO, ATAT GA OTHER [EM COMPATIBLE COMPUTER 











INSTANT 


Professional Time 
and Billing System 






Dramatic Breakthrough 
ior Any Profesional Wh 
itis for Time or Service 
This New User Friencity 
age \it Outpertorm 
Yeur Present Time and 








cfessionet — @ includes flexible snvoices, st20e and reports 
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READY-TO-RUN 
APPLICATIONS 
PACKAGES FOR 
LOTUS® 1-2-3™ 
AND SYMPHONY™ 












—\ eS. ae 2 
int i AL ve 
five modul i small itamns all the essentials (or busuress, home 
esse # personal i 
RAL LEDGER © CHECK REGISTER CONTROL 
x © TELEPHONE DIRECTORY 
© ACCOUNTS RECENY, T MANAGER 
© ACCOUNTS PAYABL! ACCOUNTANT 
© INVENTORY CONTROL T AUER 
The Complete Business Pac $99 95 RCE 


$99.95 


— 





OAN APPLICATION 
Calculates and prints ail interest, mortgage 
d savings calculate 





® LOAN AMORTIZATION SCHEDULE 

® MORTGAGE REAL ESTATE CALCULATION 
@ CASH! FLOW ANALYSIS 

© FUTURE PRICE PROJECTION oF ENT /FUTURE PAYMES 
INANCIAL RATIOS © INVESTMENT ANALYSIS 
CK MARKET ANALYSIS. @ LEASING 

CASH MARKET PORECASTI Loan Application Pac 

Siock Fac $99.95 


® PORTFOLIO VALUATION 
@ BOND CALCULATIONS 
























$ small all standard IRS-accepted deprecia 
t professional ulations and prints professional 
@ BALANCE SHEET PRE! N C ACCELERATED COST 
© COMPARATIVE INCOME STATEMENTS RECOVE! TEM, 
© FINANCIAL RATIOS ® STRAIGHT LINE DEPRECIATION 
@ CASH FLOW ANALYSIS © SUM OF THE YEAR 5 DIGITS 
Budgel Analysts Pac $99 95 ® DOUBLE [ INING BALANCE 


Deprectation Pac $93 95 


nprotected diskette The user muy modify any add-on 
fer When used with @ printer the user is 
ds of the wer A manual eccompariies 
tered tragemask ct Lotus Devslogment Cory 





ac hase Lotus 1-2-3 Symphony ate 
package for he own needs Each peckage 

provided with professtonal tookmy prottouts 
ach parkuge 123 anc Symphony ate trademarks af | 
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PROPERTY 
MANAGEMENT 





CHECK REGISTER 
ACCOUNTING SYSTEM 


Pew Cheech rc: 

















19 and manege*n INSTANT PROPERTY PROPE! 
" stem se MANAGEMENT SYSTEM MANAGEMENT 
to n REPORTS FEA 
ae ATS erent 64 
r oe 
i ety w 
. © en - 
a 
en 
“ RS 
INSTANT STATUS QUEMES x e 
Aree ier aie care <i ain 
iC tort A on o 
«8 c 
COMPLETE TRANSACTION BOOKKEEPING « 
eft dMSmplere tirisaction fustory lor a8 eeudertial 
Mr AON ; ne 








When you're ready 
to get serious about 
surge suppression. 


Master Piece and 
Master Piece Plus 







And that’s why Master 
Piece Plus is the communi- 
cations user’s dream-come- 


Here's important advice 
for PC users. With test after 
test proving that 70-90% of 


Meets IEEE 587-1980 
Category A 


Meets JEEE 587-1980 









all PC malfunctions can be 
traced to disturbances in the 
power supply, a surge sup- 
pressor is the first accessory 
you should buy for your PC. 

But don’t put your trust in 
just any surge suppressor. Get one that gives 
your whole system superior protection. One 
that’s engineered to the highest specifications. 

Get a Kensington Master Piece or Master 
Piece Plus. Computer dealers will tell you 
they're the most popular PC surge suppressors. 
And the most serious. Because at Kensington, 
we're dedicated to giving your PC the best 
possible protection. 

That’s why Master Piece contains a unique 
two-stage surge suppres- 
sion circuit incorporating 


Category B 


UL Listed 


# 
= = a high-speed silicon semi- 
{ conductor for the quick 
| § reaction necessary anda 
le 


heavy-duty metal oxide 
varistor for the brute force 
= required to keep even 








f the largest surges 
from penetrating into 
—— Se” your system. 


The right surge suppressor passes aif the tests. 


true. Its additional circuitry 
smoothes surges, spikes and 
noise on the telephone line, 
protecting your modem and 
increasing the reliability of 
your data communications. 

The circuitry in both Master Piece and 
Master Piece Plus is designed to exceed 
Category A of IEEE* specification 587-1980, 
as well as those established by UL’. 

Sound good? Keep reading, it gets even 
better. Our circuitry also exceeds Category B 
of IEEE specification 587-1980. Under this 
category, created to guard against the severe 
spikes near the main power distribution panel 
of a building, Master Piece will even protect 
your PC froma simulated 6,000 volt lightning 
strike with a 3,000 amp follow-on current. 

Now, this may look to you like we're taking 
more than the necessary precautions. And 
actually, we are. But after all, isn’t that what 
you expect from the best? 

Master Piece ($149.95) and Master Piece 
Plus ($179.95). For the dealer nearest you, or 
to speak to a Kensington sales representative, 


eall(egoyss5-4242. 
in NY (212) 475-5200, [MENSINGTON. CS 
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of Electrical and Electronics Engineers tUnderwriters Laboratory Master Piece and Master Prece Plus are UL Listed © 1986 Kensington Microware Ltd 


The Experts in Accessories 


DIAMOND $P-1 og 
Swtiched, adapts fo duplex outtet; «6 Outlets, 15 Ampe Total 125 
ors. Walle Operatic Temperature: 40°C to +85 


sie een sere ee eae 
mai Mode) 


1c ORC IOR 


wince 


pais! 





The Ones To Ask For 


Curtis Etectranic Surge Pratectars are built ta “surges, spikes and glitches.” Surge pratection from 
provide surge pratectian for any microcomputer the Curtis Jewels is your guarantee af the best iine 
far a lifetime. Canstructed with precisian, using , af defense far yaur valuable hardware and data, 


advanced semicanductar technalogy, the Curtis 
Jewels prevent damage to microcomputer sys- 
fems and data fram powerline overvoitage 


at a price that won't shock you. Get your camputer 
the pratection it deserves with Curtis — the experts 
tn accessories. 





Curtis products are available nationally from leading Deaiers, Distributors, and Retait Chains. 
in Canada: Micra-Computer Products, P.O, Box 235, Ajax, ONT, Canada L1S 3C3, (416) 427-6612 


For the Curtis dealer nearest you call (603) 924-3823 
_ Manutacturing Company, inc, 


CURTIS 


C-1 305 Union Street, Peterborough, NH 03458 





